January  1982  $2.95 


s  ©If  iMfl®^ 


harlie 


,IB74470IS65946 


0  1 


* 


cc® 


9 


[MM 


D 

— 


I 


Meet  the  new  ICOM  220  MHz  IC- 
3 AT,  Providing  full  coverage  of  the  220  MHz 
band,  the  IC-3AT  is  similar  in  appearance  and 
size  to  the  popular  I02AT.  All  accessories, 
including  battery  packs,  chargers,  microphone, 

t  completely  compatible  between  the  two 
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TouchtoneS  Pad  and  covers  220  to  224.99MHz 
both  simplex  and  duplex  operation.    The 
IC-3AT  system  comes  complete  with  IC-BP3 
NiCd  battery  pack^C  wall  charger,  belt  clip, 
"rubber  duckie"  arJ  wrist  strap  all  standard  at 
no  extra  cost.        ■,  I 
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FIVE 


SERVING  HAMS 
BETTER. 

North,  south,  .east... west 

~  b  F«rrefotW6RJ  K6AHV, 
im  ftefforty,  N6RJ 
other  well  known  hams 
give  you  courteous,  k 

personalized 


FREE  PHONE 

800 

854-6046 

CAUF.  CUSTOMERS  PLEASE 
CALL  OR  VISIT  LISTED  STORES 


SHIPMENT 


ANAHEIM,  CA  9280! 

2620  W+  La  Palrma, 

(714)  761-3033  (213)  860-2040 

Between  Disneyland  &  Knott  s  Berry  Farm 

BURLINGAME,  CA  94010 

999  Howard  Ave.,  (415)  342-5757 
5  miles  south  on  101  from  S  F  Airport. 

OAKLAND,  CA  94609 

2811  Tetegraph  Ave.,  (415)  451*5757 
Hwy  24  Downtown,  Left  27th  off-ramp. 

SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road  (714)  560-4900 
Hwy  163  &  Clairemoni  Mesa  Blvd. 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Blvd..  (213)  986-2212 

San  Dtego  Fwy  at  Victory  Brvd. 

OVER-THE-COUNTER 
Mon.  thru  Sat  10  AM  to  5:30PM 

AEA-ALUANCEALPHA'AMECO-AMPHENOL-^flflL'ASTRON 
-AVANTl*  BENCHER-  BERK-TEK'BlflD*B4W-CALLeOOKCDE 
■  COLLINS »CU8IC -CURTIS  -CUSHCRAFT-  PAIWA  '  DATONG 
<DENTRON-DRAKE*DX  ENGINEERING  «  E1MAC  -  HUSTLER 

•  HV  GAIN  •  ICOM  *  J  W  MILLER  *  KENWOOD*  KLM  *  LARS  EN 
-LUNAR    -  METZ  •    MFJ    <•    MICRO  ■  LOG  '  MINI  ■  PRODUCTS 

*  MIRAGE  *  NYE  -  PALOMAR  *  ROBOT  -  ROHN  *  S  MURE  -  SW*M 

•  TElEK-TELREX-  TEMPO -TEN- TEC'  TRlSTAO 

*  YAESU»n0  m*rji  imx»! 


BUYING 


Fast  shipment  popular  items  from  huge  stocks!  And  5  to  1  odds  (your 
favor),  that  scarcer  items  are  available  within  multi-store  complex! 
Quantity  buying  means  top  discounts,  best  prices.  Call  us  first. 

Amateurs  world-wide  are  taking  advantage  of 
our  fast  service  and  special  prices. 
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SAVE  substantially! 

Call  now  for 

your  price 


TS-130S 


iSK  FOR 
PRICES,  DETAILS 


b> 
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TR-7850 


TS-830S 


Sensational  savings! 

COLLINS/ROCKWELL  KWM-380 


We  are  offering  you 
KWM-380  at  a  price 
lower  than  current 
dealer  wholesale! 


Limited  quantity  at  this  great  saving. 
Prices  are  increasing.  Call  immediately. 


BRAND  NEW  FROM  YAESU   *  HF  TRANSCEIVER 

ASK  FOR  DETAILS.  PRICES  "HAND-HELD 


ft    ill  DUA  SUPERLATIVE 
M  *+^rWmM+  AMPLIFIERS 


T6PA 

REGULAR 

$2195 


YOUR  PRICE  $1799 
78 

REGULAR 
$3185 

YOUR  PRICE  $2599 


77DX   REGULAR  $4945 

YOUR  PRICE  $4199 


Pnces,  specifications  tfascnpripns  subject  to  change  w uncut  notice. 


Calif,  residents  please  add  sates  Is* 
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Manuscripts 

Contributions  in  thf  form  of  rnanu 
scripts  with  drawings  andtar  photo- 
graphs ara  welcome  artd  wllf  be  con 
aidared  for  possible  publication.  We 
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or   damage  to  any   material    Please 
enclose  a   stamped,    self -addressed 
envelope  with  each  submission   Pay- 
ment for  the  use  of  any  yn solicited 
materia'  wilt  be  made  upon  accep- 
tance  All  contributions  should  be 
reeled   lo   the   73  edit  on  a!   offices 
"Ho*  to  Write  for  73'  guidelines  are 
available  upon  request 
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Pine  Street 
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Elm  Street 

Peterborough  NH  03458 

Phone- 603-924.7138 

Circulation  Offices: 

Elm  Sueei 

Peterborough  NH  03458 

Phone,  603*24-7296 

Subscription  Rates 

tn  the  United  States  and  Possessions: 
One  Year  (12  issues?  $2500 
Two  Years  (24  issues)  $38  00 
Three  Years  i36  issues*  IS3  00 

Elsewhere: 

Canada  — 527  00' 1  yeai  only,  u  S 
funds,  Foreign  surface  mall— 135.00/ 1 
year  only,  U.S.  funds.  Foreign  air 
mail—  $62,00/1  year  only.  U,S  funds, 

To  subscribe, 

renew  or  change 

an  address: 

Write  to  73  Mag&tin*,  Subscription 
Department  PO  Bo*  931,  Farming- 
dale  NY  1*737.  For  renewals  and 
changes  of  address,  include  the  ao- 
dneas  label  from  your  most  recent 
issue  of  73  For  gift  subscriptions,  in- 
clude your  name  and  address  as  wen 
as  those  of  gift  recipients  Postmaster 
Send  totm  *3579  to  73  Mtgtunt.  Sub> 
sen  pt  ion  Services,  P  O  Box  93 14  Fa/m- 
modate.NY  11737 

Subscription 

problem  or 

question: 

Write  to  73  Magaitn*.  Subscription 
Department,  PO  9qk  &31fc  Farmlngdale 
NY  11737  Please  Include  an  address 
label 

73  Magaane  (ISSN  0096*9010)  is  pub- 
lished monthly  by  73,  Inc ,  80  Pine 
Street  Peterborough  NH  03458  Sec- 
ond  class  postage  paid  at  Peterbor- 
ough NH  03458  and  at  add.lional  ma ,1 
♦ng  offices  Copyright  <c1  T981  fay  73, 
Inc  Alt  rights  reserved  No  part  of  this 
publication  may  be  reprinted  or  other- 
wise repfgduced  without  wntien  per 
mission  from  the  publisher  Microfilm 
Edition— University  Microfilm,  Ann 
Arbor  Ml  48106 


T-l  RANDOM  WIRE 

ANTENNA  TUNER 


All  bands  (160«10  m,)  with  any  wire  — 
200W  output  —  Any  transceiver  —  Home 
or  portable  —  Neon  tune-up  indicator. 


Only  $32.95 


T-2  ULTRA  TUNER 


Tunes  out  SWR  on  any  antenna  —  coax 
fed  or  random  wire  (160  10  meters).  Any 
rig  —  up  to  200  watts  RF  output.  Rugged, 
yet  compact:  51/4"  x  2V«"  x  2V2m. 


Only  $43.95 


T-6  ULTRA  TUNER 


Most  versatile  antenna  tuner  available 
Any  antenna  — -  coax  fed  or  random  wire 
(160-  10m.).  Front  panel  function  switch 
selects  between  two  circuits  —  a  Pi  or  L 
network  —  or  tuner  bypass.  Front  panel 
antenna  switch.  Relative  output  meter. 
200w  output  —  writ  work  with  virtually 
any  transceiver.  6'^"  x  3W  x  3".  Attractive 
bronze  finished  enclosure. 


Only  $64.95 


T-3  MOBILE  IMPEDANCE 
TRANSFORMER 


Matches  52  ohm  coox  to  the  lower  impe- 
dance of  a  mobile  whip.  Taps  between  3 
and  50  ohms.  3-30  MHz.  300  watts  output, 
2%"  x  2U  x  2Y<". 


Only  $24.95 


DL-1  K4RLJ  DUMMY  LOAD 

The  DL*1  is  a  unique 
chemical  dummy  load. 
Unlike  messy  oil-filled 
dummy  loads,  it  will  not 
teak.  Sealed  ready  to  use- 
Max.  1000  watts  PEP  for 
15  sec.  SWR  less  than 
1,5:1  1  225  MHz,  Portable 
—  only  3 ft*  x  4ft". 

Only  $19.95 
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Van  Gorden  Engineering 

P.O.  BOX  21305 
S.  EUCLID,  OHIO  44121 


VLF  Converter 


The  famous  Palomar  Engineers 
VLF  Converter  with  new  added 
features. 

•  New  attractive  cabinet. 

•  Antenna    bypass    when 
turned  off. 

e  LED  power  indicator. 

•  Special  amateur  and  SWL 
models. 

The  VLF  Converter  shifts  all  the  signals  in 
the  1 0  to  500  KHz  band  up  to  the  80 
meter  band  so  you  can  tune  them  on  your 
receiver, 

Model  VLF-A  converts  to  3510-4000 
KHz  for  use  with  ham -band-only 
receivers  and  transceivers. 

Model  VLF-S  converts  to  4010-4500 
KHz  for  general  coverage  short  wave 
receivers.  With  digital  readout  receivers 
the  last  three  digits  read  the  frequency 
exactly  . 

All  the  features  that  have  made  the 
Palomar  Engineers  VLF  Converter  a 
favorite  have  been  kept:  crystal  control 
stability,  low*noise  RF  amplifier,  multipole 
titter,  and  the  unique  circuit  that 
eliminates  the  bandswitching  and  tuning 
adjustments  usually  found  in  VLF 
converters. 

Now  you  can  hear  the  1  750  meter  band, 
navigation  radiobeacon  band,  standard 
frequency  broadcasts,  ship*to*shore 
communications,  and  the  European  low 
frequency  broadcast  band  just  by  tuning 
across  80  meters  on  your  receiver 

Normal  80  meter  signals  are  blocked  by 
the  converter  during  VLF  reception.  But 
when  the  converter  is  turned  off  recep- 
tion is  normal. 

Explore  the  interesting  world  of  VLF! 
Order  your  converter  today! 

Model  VLF-A  (3510-4000  KHz  output) 

or 
Model  VLF-S  (4010-4500  KHz  output) 

179.95 


+  $3  shipping/handling  In  U.S.  ft  Canada. 
California  residents  tdd  sales  tax. 


Palomar 
Engineers 


1924-F  West  Mission  Road 
Escondido,  CA  92025 
Phone  {714)  747-3343 
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NEVER  SAY  DIE 

ed/tor/a/  £>y  Wayne  Green 


DANNALS 
NEW  GENERAL  MANAGER! 

That's  the  headline  that's 
coming  up  next  year  for  League 
members.  Oh,  there  is  an  under- 
ground movement  to  upset  the 
well-laid  ptans  of  Baldwin  and 
his  decreasing  number  of  loyal 
supporters  on  the  board  of  di- 
rectors, but  nothing  really  sen* 
ous  is  expected  to  come  of  it. 

These  malcontents  are  fo- 
menting unrest  in  several  areas, 
but  League  headquarters  has 
met  that  problem  before  and 
surmounted  it,  so  it  is  confident 
that  all  will  go  as  planned  this 
time. 

Indeed,  anyone  with  3  knowl- 
edge of  the  history  of  the  Lea* 
gue  has  to  appreciate  the  years 
of  devotion  that  Dannals  has 
given  and  his  adherence  to 
maintaining  the  continuance  of 
tradition.  He  is  in  the  mold  of 
the  outstanding  leaders  of  the 
past  such  as. . . by  golly;  let  me 
think  a  minute. .  .er. .  .Huntoon 
and . . .  who  was  that  guy  before 
him?.  ■   oh  yes.  Budlong. 

We  have  to  remember  that 
Harry  stood  graciously  aside  so 
that  Mod  Kahn  could  be  elected 
as  Hudson  Division  director  in 
what  turned  out  to  be  a  major 
turning  point  for  both  amateur 
radio  and  for  our  country.  Mort. 
being  a  very  strong  person,  took 
over  the  League  for  several 
years. .  .forcibly  retiring  Bud- 
long,  organizing  the  building 
fund  coup,  and  initiating  the  pro- 
posed return  to  pre- WWII  licens- 
ing in  1963. 

We  can  certainly  chalk  up  the 
tremendous  success  of  the  am- 
ateur exhibits  at  both  the  Coca- 
Cola  and  Venezuelan  exhibits  at 
the  World's  Fair  in  New  York  to 
Harry  and  his  tireless  work  for 
the  League. 


Getting  facts  on  Harry's  back* 
ground  is  not  easy,  but  my  recol- 
lection is  that  he  started  from  a 
position  at  a  company  in  New 
York  which  made  radio  equip- 
ment and  first  became  the  presi* 
dent  of  *be  Hudson  Amateur  Ra- 
dio Council.  From  there  he  was 
so  supportive  of  the  League  that 
the  rules  prohibiting  people 
making  radios  professionally 
from  becoming  League  officers 
was  ignored  and  he  was  permit- 
ted to  run  for  ARRL  director, 
anyway, 

Though  the  betting  was  that 
Harry  would  be  decisively  de- 
feated, the  vote,  if  I  remember 
right,  was  a  tie!  The  opposition, 
showing   poor   sportsmanship, 

accused  HQ  of  voting  irregulari- 
ties and  there  was  talk  of  trying 
to  initiate  envelopes  for  the  bal- 
lots which  could  not  be  shadow- 
sorted  before  the  official  count- 
ing. The  vote  rerun  saw  Dannals 
elected. 

Again,  we  are  seeing  poor 
losers  in  the  directors'  sweep- 
stakes griping  for  piddling 
reasons.  Lyndon  Johnson 
showed  us  that  it  really  didn't 


matter  how  you  won ,  it  was  what 
you  did  afterward  that  counted 
. . .  for  those  of  you  who  are  up 
On  your  history  of  LBJ's  first 
ejection  win. 

After  all,  tt  Is  the  prerogative 
of  HQ  to  edit  the  brief  histories 
of  the  contenders  on  division 
ballots,  so  if  almost  all  of  the 
background  of  someone  who 
looks  like  they  are  not  going  to 
be  a  team  player  has  to  be 
edited  out,  that's  the  breaks  of 
the  game  and  it  is  poor  potatoes 
to  beef  about  it.  Many  feel  that 
Harry  fs  absolutely  right  to  want 
to  sweep  that  sort  of  bickering 
under  the  rug  where  it  belongs. 

When  it  comes  to  funning 
something  as  big  as  the  League, 
loyalty  and  devotion  to  the  HQ 
mystique  are  far  more  important 
than  business  experience,  so 
many  are  hoping  that  the  rather 
obscure  ads  for  candidates  for 
the  General  Manager's  job  will 
go  unnoticed.  The  League  isn't 
supposed  to  be  a  commercial 
business  anyway, . .  it  is  a  mem- 
bership club  to  promote  ama- 
teur radio's  growth  and  health. 
We  don't  need  some  big  outfit 


FCC  DUMPS  PLAIN  LANGUAGE! 

The  FCC  has  decided  to  drop  its  proposed  major  rewrite  of 
the  Amateur  Radio  Service  rules  due  to  overwhelming  opposi- 
tion from  the  amateur  community.  In  taking  the  unanimous 
action  on  November  12.  the  Commission  noted  that,  should 
the  amateur  community  at  a  later  date  wish  to  pursue  on  its 
own  a  general  rewrite  of  the  rules,  the  PJain  Language  docket 
might  prove  helpful. 

Although  amateurs  objected  to  many  specific  parts  of  the 
Plain  Language  proposal,  it  was  the  general  tone  of  the  dock- 
et that  bothered  most  hams.  The  proposed  elimination  of  the 
five-part  Basis  and  Purpose  of  amateur  radio  in  section  97  1  of 
the  rules,  along  with  a  change  in  name  from  the  "Amateur 
Radio  Service"  to  the  "Amateur  Telecommunications 
Service,"  were  seen  as  diminishing  the  status  of  the  service. 

Look  for  more  on  the  FCC's  decision  to  drop  the  Plain  Lan- 
guage proposal  In  next  month's  Kahaner  Report.— WB8BTH. 


milking  every  dot  Jar  it  can  from 
the  members,  whose  average 
age  is  increasing  and  who  are 
heading  towards  retirement  and 
a  fixed,  low  income. 

Amateur  radio... and  the 
League. . .  needs  a  general  man- 
ager who  is  respected , . .  one 

with    brains   and    foresight 

with  a  long  history  of  coming  up 
with  good  ideas  and  helping  the 
League  to  prosper.  One  of  the 
last  things  we  need  is  a  stuffed 
shirt  who  is  pompous  and  self- 
important,  complete  with  jacket 
and  tie.  Amateur  radio  is  a  hob- 
by..  ,lt*s  for  funT  despite  our 
ability  to  provide  many  services. 
So  our  national  organization 
should  be  headed  by  a  relaxed* 
technically-expert  ham,  one  who 
has  gone  into  every  aspect  of 
the  hobby  personally. . -DXpe- 
ditioneri,  has  a  high  DX  score 
.  ..into  SSTV\  ,  , RTTY.  .  .and 
so  on*  Let's  all  hear  it  for  Harry. 

Remember  that  Harry  is  get- 
ting on  in  years,,. and  that  a 
union  steward  doesn't  make  a 
lot  of  money.  As  General  Man- 
ager,  he  might  be  able  to  make 
around  $1 00.000  a  year.  .  .  which 
is  in  line  with  the  importance  of 
the  job.  I  think  that  a  lot  of  peo- 
ple would  like  to  see  Harry  really 
make  it  big  for  a  change.  And 
that's  certainly  a  reasonable 
salary  for  someone  running 
something  as  big  as  the  ARRL 
That  would  help  make  up,  too. 
for  all  of  the  years  he  has  put  in 
at  no  salary  as  president  of  the 
League-  It's  the  least  we  owe 
him, .  .right? 

A  few  years  as  General  Man- 
ager  and  then  he  will  be  able  to 
retire  again  (I  understand  he  is 
retiring  soon  from  the  union) 
and  live  the  good  fife  on  one  of 
the  legendarily-generous 
League  pensions. 

POWER  STRUGGLE 

Yes,  there  definitely  is  a  war 
going  on  within  the  ARRL  board 
Of  directors.  The  war  is  over  who 
will  control  headquarters,  with 
one  side  loyal  to  the  power 
group  which  has  run  the  League 
ever  since  Maxim  died  in  1936 
and  the  other  trying  to  get  the 
political  machine  out  and  re- 
place it  with  some  professionals 
who,  they  feel,  will  run  the 
League  lor  the  benefit  of  the 
members  instead  of  the  clique. 

I've  always  been  amused  at 
the  blind  loyalty  of  tens  of 
thousands  of  amateurs  to  this 
small  group  which  holds  the  loy- 
al En  utter  disdain.  Perhaps  fol- 
lowers who  question  not.  who 
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compact  transceiver  with  FM/SSB/CW  plusrTr 


The  exciting  TR-9000  2-meter  all-mode 
transceiver  combines  the  convenience 
of  FM  with  long-distance  SSB  and  CW 
in  a  very  compact,  affordable  package, 
ideal  for  mobile  installation.  With  its 
fixed-station  accessories  it  becomes  the 
obvious  choice  for  your  ham  shack. 


TR 


"EAT 


FM,  USB,  LSB,  and  CW 

All  ihr  popular  2-meter  modes. 

Extended  frequency  range 

Cover*  all  2-meter  Amateur  frequencies 
as  well  ris  MARS  and  CAP  frequencies 
[simplex  and  anv  repeater  split)  between 
143,9000  and  148.9999  MHz. 

Digital  dual  VFOs 

With  selectable  tuning  steps  of  100  Hz* 
5  kHz.  and  10  kHz,  convenient  for  each 
mode  of  operation. 

Digital  frequency  display 

Five,  four,  or  three  digits,  depending  on 
selected  Inning  step. 

Scan  of  entire  band 

Automatic  busy  Mop  and  free  scan. 


Five  memories 

Mi-M4...for  simplex  or  ±6O0  kHz 
repeater  offset   M5 . . . for  nonstandard 
offset  (memorizes  transmit  and  receive 
frequen c y  tn d epend entry), 

SSB/CW  search 

weeps  between  0  and  9.9  kHz  around 
the  selected  frequency  in  100  11/  steps* 
while  the  main  knob  selects  in  10- kHz 
su-ps.  Easy  way  to  find  SSB  or  CW  activity 

UP.  DOWN  microphone 

"Beep*  sounds  with  each  frequency  step 

(Supplied  with  TR-9000,) 

Effective  noise  blanker 

Suppresses  pulse-type  noise  on  SSB 

and  CW. 

Improved  receiver  front -end 

characteristics 

Low-noise,  dual-gate  MOSFETand  two 

stage  monolithic  crystal  filter 

•  RIT  control 
Receiver  incremental  tuning,  to  tune 

only  the  receiver  slightly  ofT  frequency  in 

the  SSB/CW  mode.  Functions  on 

memory,  also- 

RF  gain  control 

Threshold  type  control,  permitting 

accurate  S-meter  readings  on  SSB/CW 

and  FM  modes. 


CW  sidetone 

Enables  monitoring  of keying  during 

CW  operation. 

Automatic  AGC  selection 

AGC  time  constant  selected  automatically 

with  MODE  switch  (slow  for  SSB  and  fast 

for  CW), 

HI/LOW  power  switch 

10  watls/1  wan  KF  output  on  FM/CW. 

Always  10  watts  on  SSB.  Improved  power 

module  for  reliable  and  stable  linear 

RF  output. 

LED  indicators 

VFO  A-B.  R1T«  ON  AIR.  and  BUSY, 

Rear-panel  accessory  terminals 

Key,  memory  back-up  voltage,  tone  Input* 

standby,  external  speaker,  DC  supply 

voltage,  and  antenna. 

Compact  size 

Onlv  6  11  16  inches  wide  by  2-21/32 

inches  high  by  9-7/32  inches  deep. 

Adjustable-angle  mobile  mount 

With  quick-release  levers  for  easy 

removal. 

More  in  lor  mat!  on  on  The  TR-9000  is 
available  from  all  authorized  dealers 
o  f  Trio  -Ken  woo  d  Com  in  u  n  i  ca  lions 
1111  West  Walnut  Street.  Cumpton* 
California  90220. 


®  KENWOOD 

.  r .  pactstittr  in  amateur  radio 


Matching  accessories  for  fixed-station  operation: 

•  PS-20  power  supply 

•  SP-120  external  speaker 

•  BO-9  System  Base . . .  with  power  switch, 
SEND/RECEIVE  switch  for  CW  operation, 
backup  power  supply  for  memory'  reten- 
tion IBC-l  backup  power  adaptor  may 
also  be  used  for  this  application},  and 
headphone  jack 

•  MC  46  L6-button  autopateh  (DTMF) 
UP/DOWN  microphone 
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Specifications  and  prices  are  subject  to  change  ivithoui  notice  or  obligation 
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accept  everything  without  ques- 
tion, deserve  to  be  held  in  such 
contempt, 

Eventually  things  begin  to 
change  and,  fight  as  they  do, 
with  dirty  deals  such  as  they 
handed  ex-director  Miller,  the 
clique  is  beginning  to  lose 
strength.  More  and  more  reform- 
oriented  directors  have  gotten 
on  the  board  and  are  sickened 
by  what  they've  found  at  HQ, 
The  reformers  want  to  throw  out 
the  scoundrels  and  get  In  some 
new  blood. 

Well,  I  say,  "better  the  devil 
you  know  than  the  one  you 
don't/*  The  League  is  doing  well, 
considering  the  virtually  termin- 
al health  of  the  hobby  itself. 
Most  of  the  amateurs  I've  talked 
with  have  a  strong  death  wish 
for  the  hobby . . .  "we  don't  need 
any  more  hams, .  ,the  bands  are 
already  too  crowded".  ,  .and, 
"we  don't  want  any  technical 
changes,  ..we  like  CW  and 
sideband."  Many  feel  that  only 
Extra  Class  amateurs  should 


have  phone  privileges. .  .as  the 
ARRL  HQ  proposed  in  1963. 

A  great  many  amateurs  feel 
that  since  the  politics  of  ama- 
teur radio  is  complex.  .  .and 
after  all,  this  is  only  a  hob- 
by. .  Jt's  better  to  leave  every- 
thing to  the  ARRL  Who  should 
know  better  than  HQ  what 
should  be  done? 

The  ad  in  the  November  QST 
(page  21)  for  people  interested  in 
the  General  Manager  job  which 
will  be  open  when  Baldwin  steps 
down  rn  March  was  run,  appar- 
ently, as  a  sop  to  the  starry-eyed 
reformers  on  the  board.  Little  is 
expected  to  come  of  it.  Indeed, 
even  though  ihe  general  mem- 
bership has  no  vote  in  the  elec- 
tion of  the  highest  offices. . . 
General  Manager,  Editor  of  QSTt 
and  President  of  the  League-  - . 
or  in  any  of  the  other  HQ  of* 
flees,., the  leading  contender, 
Dannals,  is  said  to  be  making  a 
5tVstate  campaign  tour  {he  said 
he  was  making  the  tour  during 
his  recent  talks  at  Peoria  and 
Louisville).   As   far   as   anyone 


seems  to  know,  this  campaign 
tour  is  being  paid  for  by  the 
ARRL 

Since  there  is  nothing  that 
you  can  do  now  anyway,  why 
worry  about  all  this  silly  political 
stuff?  The  directors  who  will 
make  your  decisions  for  you  are 
all  in  place  and  the  old-timers 
still  have  everything  under  con- 
trol, so  it's  probably  best  to 
forget  about  the  whole  thing. 
After  ail,  as  many  amateurs  say, 
if  we  lose  amateur  radio  we  can 
always  take  up  photography. 

CLUB  'EM 

One  of  the  major  problems 
with  ham  clubs  is  that  so  few 
hams  know  how  to  run  them. 
Furthermore,  the  whole  thing  is 
often  a  self-defeating  system. 
You  see,  if  there  is  a  turnover  of 
the  people  running  the  club. . , 
as  there  should  be  to  keep  a  club 
healthy, ,  .the  newcomers  usu- 
ally will  not  be  able  to  benefit 
from  the  experience  of  the 
Chaps  who  ran  it  earlier  The  re- 
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"Your  kid  sounds  so  good,  I've  decided  to  cast  him  in  my  next  picture! 
He'll  get  $10,000  a  week!" 
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A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 
the  ICOM  IC-2AT. 
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426  West  Taft  Avenue,  Orange,  CA  92667 

800/854-0547  California:  714/998-3021 


suit  is  that  the  same  mistakes 
are  made  over  and  over 

If  the  club  is  in  the  clutches  of 
an  old-timer  clique,  as  many  are, 
this  is  a  had  situation,  too.  Old- 
timers  really  don't  want  new- 
comers in  the  club  and  they  tend 
to  make  the  club  boring  and  a 
put-off  for  youngsters. 

Many  years  ago  I  ran  a  series 
of  articles  on  how  to  run  a  ham 
club.  It  was  so  popular  that  we 
put  it  out  as  a  booK.  Well  that 
was  quite  a  few  years  ago  and  it 
is  time  for  some  new  ideas.  rd 
like  to  see  some  articles  by 
those  of  you  who  have  made 
ham  clubs  work.  .  .telling  the 
rest  of  us  how  you  did  it. 

The  mam  strength  of  amateur 
radio  lies  in  the  ctubsT  so  we  all 
have  a  vested  interest  in  keep- 
ing our  clubs  alive  and  well. 

You  know,  I  wrote  several 
months  ago,  asking, .  ,  no,  dar- 
ing .  .  .clubs  to  send  in  pictures 
of  their  groups  for  publication. 
Nothing  yet,  When  you  get  to- 
gether for  Field  Day,  an  outing,  a 
hamfest,  an  auction, .  .any 
group  activity. ,  Jake  a  few  min- 
utes and  get  everyone  together 
for  a  photograph  and  send  it  in, 
Td  even  like  to  see  some  inter- 
esting ones  (in  color)  on  the 
coven 

Getting  back  to  the  clubs.  - , 
and  the  rotation  of  officers.  I 
would  suggest  that  you  elect  a 
president  for  one  year  only. . , 
and  at  the  same  time  elect  a  vice 
president  whom  you  want  to  be 
the  president  next  year.  Keep 
the  ex-president  on  the  board  of 
directors  so  you  will  have  con- 
tinuity, This  wilt  help  the  presi* 
dent  pass  the  word  along  as  to 
what  does  and  does  not  work . , , 
why  the  club  did  such  and  such 
two  years  ago,  and  so  on. 

One  word  of  guidance..* 
remember  that  the  club  meeting 
is  show  business,  not  dub  busi- 
ness* Keep  as  much  of  the  club 
business  in  the  board  of  direc- 
tors as  you  can  and  this  will 
make  the  general  meetings  a  lot 
more  fun. 

Be  sure  you  have  a  welcoming 
committee  which  will  keep  an 
eye  out  for  any  newcomers  to 
your  meetings.  Make  it  a  point  to 
get  acquainted  and  keep  them 
busy  talking  about  themselves 
for  the  first  two  or  three  meet- 
ings, You  won't  be  able  to  chase 
them  away  with  a  stick. 

Arrange  for  any  members 
with  special  interests  to  com* 
municate  their  interest  to  the 
rest  of  the  group.  You  may  have 
a  red  hot  DXer  who  would  love  to 
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tell  about  the  rare  ones  he 
caught  recently  .,  and  will 
bring  in  the  new  cards  heTs  got- 
ten* He  can  also  get  other  mem* 
bers  interested  in  DX  and  tell 
them  how  to  go  about  it. 

You'll  find  chaps  interested  in 
SSTV,  RTTY,  computers,  moon- 
bounce,  aurora  communica- 
tions, high-speed  CW,  and  so 
on.  Give  them  their  chance  to 
show  and  telL  I've  already  men- 
tioned giving  the  home  builders 
more  than  their  share  of  the 
spotlight.  Look  for  any  special 
interest . .  -contests,  certifi- 
cates, traffic  handling,  what- 
ever. .  .and  get  'em  up  to  talk 
and  show, 

New  gear  is  of  interest,  too. 
Perhaps  someone  has  gotten 
one  of  the  new  Drake  key- 
boards..  .well,  bring  il  in  and 
show  it.  That's  a  complex  piece 
of  gear  and  few  hams  really  un- 
derstand what  it  does.  We  all 
want  to  see  the  newest  gear.  I  al- 
ways used  to  lug  the  newest 
stuff  and  I  had  a  tough  time  get- 
ting it  back  at  the  end  of  the 
meeting. 

if  you  are  saddled  with  a 
bunch  of  hoary  old-timers  who 
sit  by  themselves  at  the  back  of 
the  meeting  room,  figure  out 
how  to  get  them  up  front  where 
they  can  get  in  on  what  is  hap- 
pening. The  more  you  can  get 
fellows  together,  the  more  they 
will  enjoy  the  meeting,  I  reaily 
hate  it  when  I  see  a  club  meeting 
where  fellows  sit  about  four 
seats  apart,  with  a  few  up  front 
and  most  toward  the  rear.  This 
means  they  are  not  really  into 
what  is  going  on  and  are  staying 
away  as  much  as  they  can  from 
the  meeting  and  each  other.  Bad 
news,  A  speaker  will  really  be 
put  off  by  this.  If  you  have  a 
guest  speaker,  do  not  under  any 
circumstances  permit  this  kind 
of  treatment.  He  came  to  speak 
to  a  group,  not  a  room  full  of 
individuals. 

Guest  speakers?  Easy,  usual- 
ly. Find  anyone  who  is  in  the  in- 
dustry as  a  manufacturer  or 
dealer  and  ask  him  in  to  talk. 

Club  events  pull  things  to- 
gether. How  long  has  it  been 
since  the  club  set  up  a  demon- 
stration station  in  a  shopping 
mall?  If  you  do,  remember  you 
are  selling  amateur  radio,  not 
just  putting  things  out  for  peo- 
ple to  be  confused.  Make  good 
graphic  signs  which  explain 
what  is  going  on,  Try  to  make  up 
some  literature  which  will  bridge 

Continued  on  page  748 


HfiL  Communications  Is  Proud 
To  Announce  That  Our 
fimateur  Radio  Products  fire 
Being  Stocked  fit  The 

Following  Leading  fimateur 

Dealer  Stores: 


EASTERN  UNITED  STATES:       SOUTHERN  UNITED  STATES: 


AMATEUR  ELECTRONICS 
SUPPLY 

28940  Euclid  Ave. 
Wicklifte.  OH  44092 
{216)585738* 

ELECTRONICS  INTER* 
NATIONAL  SERVICE  CORP, 

11305  Elkin  Street 

Wheatcm,  MO  20902 

{301)946  1088 

MIDWEST  UNITED  STATES: 

AMATEUR  ELECTRONICS 

SUPPLY 

4826  W,  Fond  du  Lac  Ave. 
Milwaukee,  Wl  53216 
(414)442-4200 

DIALTA  AMATEUR  RADIO 
SUPPLY 

212 -48th  Street 

Rapid  City,  SD  57701 

(605)343-6127 

UNIVERSAL  AMATEUR  RADIO 

1280  Aida  Drive 
Reynoldsburg.  OH  43068 
(614)666  4267 

HAM  RADIO  CENTER 

834042  Olive  Blvd. 
St  Louis,  MO  631 32 
(314)  993-6060 

THE  HAM  SHACK 
808  N.  Main  St. 
Evansville,  IN  47711 
(812)422  0231 

KRYDERELEC. 
George  I  own  N.  Shopping  Ctr* 
2810Maplecrest  Rd. 
FL  Wayne,  IN  46815 
(219)444-4946 

WESTERN  UNITEDSTATES: 


AMATEUR  ELECTRONICS 

SUPPLY 

1072  N.  Rancho  Drive 
Las  Vegas,  NV  89106 
(702)647-3114 

CW  ELECTRONICS 
800  Lincoln  Street 
Denver.  CO  80203 
(303)632  1111 

HENRY  RADIO.  INC. 
2050  S.  Bundy  Dr. 
Los  Angeles.  CA  90025 
(213)  820-1 2£4 


ACK  RADIO  SUPPLY  COMPANY 
3101  4th  Ava  South 
Birmingham.  AL  35233 
(205)  322  0588 

AGL  ELECTRONICS 

13929  N.  Central  E*pwy 
Suite  419 
Dallas,  TX  75243 
(214)699-1081 

AMATEUR  ELECTRONIC 
SUPPLY 
621  Commonwealth  Ave. 

Orlando,  FL  32803 
1305}  894-3238 

AMATEUR  ELECTRONIC 
SUPPLY 

1898  Drew  SI  reel 

Clearwater.  FL  33515 

(813)461-4267 

AMATEUR  RADIO  CENTER 
2605  N.E.  2nd  Ave. 
Miami.  FL  33137 
(305)  573  8383 

BRITTS  TWO  WAY  RADIO 

2508  N .  Atlanta  Rd. 
Bellmount  Hills 
Shopping  Center 
Smyrna.  GA  30080 
(404)  432-8006 

GISMO  COMMUNICATIONS 
2305  Cherry  Road 
Rock  Hill.  SC  29730 

(803)366-7157 

MADISON  ELECTRONICS 

l508McKlnney  Ave. 
Houston.  TX  77010 
(713)658-0288 

N  &  G  DISTRIBUTING  CORP 
7201  N  W   l2thS1ree1 
Miami.  FL  33126 
(305)  592  9685 

RAYS  AMATEUR  RADIO 

1590  US  Highway  19  South 
Clearwater,  FL  33156 
(813)535  1416 


Call  Or  Stop-In  find  See 
HfiL  Equipment  fit  Your 
Favorite  fimateur  Dealer 

Write  today  for  HALs  latest 
RTTY  catalog. 


HAL  COMMUNICATIONS  CORP 

Box  365 

Urbana,  Illinois  61801 

217-367  7373 


RTTY  To  Go. 

Loud  and  Clear. 
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NOW  ~  PORTABLE  RTTY* 


INTRODUCING 

THE    FCU    HAL    TELERfcADE* 

TWI    SMALLEST 

RTTV    TERMINAL* 

y|TM    BUILT-IN    SCREEN 


RLKS   OH    12   VDC    -    LESS    THAN    •!««• 
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7"Ar  Portable  HAL  Tele  reader  CWR-685A. 


Now  RTTY  can  hit  the  road  with  you.  when 
you  take  along  this  portable  telereader  from 
HAL. 

HAL  offers  the  smallest  RTTY  terminal 
you  can  find.  It's  easy  to  pack  and  go  —  on 
long  drives,  camping  trips.,  boating,  any- 
where away  from  home. 

Pick  up  your  portable  HAL  Telereader  at 
your  favorite  amateur  dealer  store  today  — 
you  can  order  it  to  gal 

See  HAL  RTTY  equipment  at  your  favorite 
amateur  dealer  store. 

Write  or  call  us  for  more  information. 


m  Baudot,  Morse.  ASCII 

•  Built-in  RTTY  Demodulator 

•  High  or  Low  RTTY  Tones 

•  Built-in  5fl  Green  CRT 

•  Four-page  Display 

•  Compact  Size  (12%W  x  5H  x  1 1%"D) 

•  With  External  Keyboard 

•  Runs  on  12  YDC 
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HA  L  Communications  Corporation 
PAX  Box  365 
Urhanaf  Illinois  61801 
(217)367-7373 


^346 
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+*$ee  List  of  Advertisers  on  page  130 
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Bob  Baird  W7CSD 
3740  Summers  Lane 
Klamath  Faffs  OR  97601 


Egad!  A  Nine-Tube  Linear 

results  from  the  W7CSD  test  bed 


The  photo  bears  out  the 
title.  But,  no,  !  don't  run 
all  nine  tubes  in  the  amplifi- 
er at  the  same  time.  The 
photo  represents  the 
chassis  used  to  test  each  of 
the  tubes  individually.  I 
mounted  all  the  sockets, 
wired  the  filaments  and 
screen  grids,  but  the  plate 
and  control  grids  were 
moved  from  tube  to  tube 


during  the  process  of  exper- 
imenting.   In    the   case   of 

grounded-gridf    filament 
wiring  also  was  altered. 

What's  the  purpose  of  all 
of  this? 

There  are  a  lot  of  reasons 
for  buying  an  FT-7  or  a  TS 
120V  or  an  Argonaut.  They 
are  great  for  camping  or  for 
use  where  you  have  to  use  a 
battery.  But  at  times  you 


Photo  by  Lois  Ktger 


The  amplifier  test  chassis!  Only  one  tube  is  used  at  a  time, 
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would  like  to  have  a  little 
more  power.  Obviously, 
you  could  buy  the  TS-1205 
or  the  FL-110  linear  or 
maybe  build  a  solid-state 
linear  yourself,  complete 
with  low-pass  filters.  But  I 
have  an  apple  box  full  of 
tubes.  So,  I  decided  to  find 
out  what  kind  of  a  tube  line- 
ar would  do  the  best  job. 

There  are  some  prob- 
lems. 

G  rounded-Cathode 

First  of  all,  you  can  scan 
the  tube  data  in  one  of  the 
older  ARRL  Handbooks  and 
find  that,  seemingly,  it  is 
possible  to  build  a  kW  am- 
plifier that  requires  very 
few  Watts  of  drive  in  the 
grounded-cathode  config- 
uration. You  might  have  to 
neutralize  the  amplifier, 
but  that  is  not  a  major  con- 
cern. OK,  so  you  build  up 
this  mighty  fine  structure 
and  you  try  to  get  from  the 
solid-state  broad  banded 
driver  to  the  grid  circuit  of 


your  amplifier.  If  you  just 
link  couple,  you  will  find 
that  the  impedance  match 
is  so  bad  that  nothing 
comes  out  of  your  exciter. 
You  can  put  50  Ohms 
across  the  link  (or  in  series 
with  the  link)  and  this  will 
make  the  exciter  much  hap- 
pier. You  may  get  a  little 
more  out  of  the  amplifier 
than  the  10  Watts  from  the 
exciter  but  not  much.  I  gave 
it  up  as  a  bad  idea. 

Possibly,  you  could 
design  some  impedance- 
matching  network  between 
a  50Ohm  generator  and  the 
grid  in  a  class  AB  vacuum 
tube.  But  there  ought  to  be 
an  easier  way. 

Grounded-Crid  Circuit 

Another  route  seems  to 
be  the  g rounded-grid  cir- 
cuit. As  will  be  seen,  this 
has  possibilities  with  some 
refinements,  but  it  is  very 
doubtful  that  with  10  Watts 
drive  you  can  go  to  more 
than  a  few  hundred  Watts 


input  with  a  single  stage. 
You  easily  could  go  to  a  kW 
with  a  two-stage  linear.  Ac- 
tually, the  commercial 
solid-state  amplifiers  are 
not  getting  a  power  gain 
much  in  excess  of  10,  either. 
Here,  again,  with  grounded- 
grid,  the  input  impedance 
varies  from  tube  to  tube 
and  may  be  a  country  mile 
from  50  Ohms. 

In  the  past,  many  com- 
panies have  built  grounded- 
grid  linears  with  an  untuned 
input.  Hal  lie  rafters,  Lou- 
denboomer,  and  DenTron 
more  recently  have  done 
this,  just  to  name  a  few.  It 
worked  very  well  if  you  had 
a100-Watt  tube-type  driver. 
With  the  advent  of  100- 
Watt  broadband  solid-state 
rigs,  it  doesn't  work  well  at 
all.  This  is  doubly  true  if 
you  have  a  10- Watt  solid- 
state  rig.  So,  DenTron  and 
possibly  others  are  install- 
ing tuned  input  circuits  in 
their  linears  and  marketing 
tuned  input  kits  to  be  in- 
stalled in  existing  amplifi- 
ers. 

If  you  are  going  to  build 
your  own,  two  less-than- 
desirable  conditions  exist 
First  of  alt,  you  will  have  to 
wind  a  big  bifilar-wound 
ferrite  filament  choke  un- 
less you  use  an  indirectly- 
heated  cathode  tube  like 
the  7094,  Second,  if  you  are 
going  to  get  the  maximum 
out,  you  will  have  to  build  a 
band-changing  input  tuner 
or  half  a  dozen  switchable, 
fixed  tuned  inputs  for  that 
many  bands. 

EXPERIMENTAL  RESULTS 

Grounded  Grid  Circuit 
Table  1  shows  the  results 


No  Signal 

Plate  Cur* 

rent 

Grid 

Tube 

Plate  Volts 

Plate  Current 

w/excitation 

Volts 

Ep 

lo  mA 

IP 

Eg 

PA/P7* 

6146 

460 

No 

No 

Less  than  2:1 

829B 

^uu 

Good 

Good 

(G3  tied  to  K  internally} 

6LQ6 

900 

5 

200 

-10 

9:1 

7094 

1500 

40 

160 

0 

12:1 

813 

1500 

10 

60 

0 

2:1 

4-125A 

1500 

5 

35 

0 

1:1 

4-400A 

1500 

20 

86 

0 

6:1 

3-400Z 

1500 

50 

160 

0 

12:1 

811 

1500 

35 

65 

0 

1:1 

Table  7.  Grounded-grid  amplifier  test  results.  All  grids  tied  together;  untuned  input  * Power 
output  of  amplifier  compared  to  power  output  of  FT-7. 


of  driving  seven  different 
tubes  with  an  FT-7,  as 
shown  in  Fig.  1.  The  6146 
and  the  829B  tubes  have 
the  suppressor  grid  internal- 
ly connected  to  the  cath- 
ode and  just  don't  function 
very  well  in  grounded-grid. 
However,  note  the  gain  of 
the  6LQ6.  If  all  you  are 
looking  for  is  100  Watts  out 
this  may  be  the  answer 
Most  any  TV  transformer 
and  bridge  circuit  will  give 
you  the  makings  of  a  power 
supply.  The  circuit  is  simple 
and  does  not  require  fila- 
ment chokes.  The  7094  is  a 
dandy,  but  expensive.  So  is 
the  3-400Z  and  would  be 
even  better  with  3000  volts. 
At  a  glance  you  could  con- 
clude the  813,  4-125,  and 
811  are  flat  tubes.  Not  so 
They  just  mismatch  50 
Ohms  too  far  The  4-400A  is 
not  so  far  off  and  also  might 
look  better  with  3000  volts, 
Table  2  shows  data  for 
the  same  amplifier  with  a 
home-brew  antenna  tuning 
unit  between  the  FT-7  and 
the  amplifier  (Fig.  2).  This 
unit  was  adjusted  to  give  a 
1:1  swr  presented  to  the 
FT-7.  Note  that  the  power 
gain  has  skyrocketed  in  all 
cases.   The  7094  gain   has 


Tube 

Ep 

lo 

Ip 

Eg 

PA/P7 

6LQ6 

900 

5 

210 

-10 

12;1 

7094 

1500 

40 

190 

0 

18:1 

813 

1500 

10 

155 

0 

14:1 

4-1 25  A 

1500 

5 

80 

0 

10:1 

4-400A 

1500 

20 

135 

0 

12:1 

3-4002 

1500 

50 

165 

0 

14:1 

811 

1500 

35 

125 

0 

12:1 
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Fig.  1.  Grounded-grid  amplifier  test  circuit 


gone  to  18:1!  The  3-400Z 
might  be  nearly  this  high 
using  3000  volts.  If  you 
have  an  811  in  the  junk  box, 
it  now  looks  like  a  winner  at 
12:1.  Again,  you  might  go 
this  route  with  the  6LQ6. 
But  you  do  have  some  kind 
of  an  input  tuned  circuit  to 
add.  It  adds  hardware, 
takes  up  space,  and  is  an- 
other circuit  that  needs  to 
be  manually  adjusted. 

Passive-Grid  Circuit 

A  third  possible  ap- 
proach is  the  "passive-grid" 
circuit.  I  built  a  big  one  of 


these  several  years  ago, 
driven  with  an  FT-101.T  The 
1979  ARRL  Handbook  has 
such  a  circuit,  as  does  one 
of  the  older  Bill  Or  Hand- 
books. The  ARRL  used  an 
833,  whereas  the  other  one 
used  some  kind  of  a  big  tet- 
rode. If  you  have  a  100- 
Watt  tube  or  solid-state  ex- 
citer, it's  a  good  circuit 
With  10  Watts,  and  using  a 
positive  screen  voltage,  it 
may  be  attractive  to  some. 
The  input  impedance  is  50 
Ohms,    almost    all    resis- 

1.  CQ,  April,  1976.  p.  31. 
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4PyTfNNA 
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Tab/e  2.  Grounded-grid  amplifier  test  results.  All  grids  tied 
together;  tuned  input 


Fig.  2.  Block  diagram  of  test  circuit  of  Fig.  1  using  tuned  in- 
put circuit  (antenna  tuner). 
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Fig.  3.  Passive-grid  amplifier  test  circuit  Screen  grid  is  held  positive. 


tance,  I  used  seven 
390-Ohm  2-Watt  resistors  in 
parallel.  This  makes  the 
FT-7  or  other  solid-state 
10-Watt  exciter  very  happy. 
Unfortunately,  it  also  limits 
the  amount  of  voltage  that 
can  be  applied  to  the  grid. 
The  one  disadvantage  is  the 
necessity  of  a  screen  sup- 
ply. In  the  test  case,  the 
screen  and  control  grid 
voltages  were  adjusted  for 
optimum  output.  Control- 
grid  voltage  was  supplied 
from  batteries. 

Table  3  shows  the  results 
of  driving  the  passive-grid 
circuit  [Fig.  3)  and  also  ap- 
plying optimum  positive 
potential  to  the  screen.  The 
results  compare  fairly  well 
with  the  grounded-grid  un- 


tuned input.  The  701  A, 
which  is  not  a  common 
tube,  is  tops  and  the  7094 
and  4-400  look  fairly  good. 
Again,  the  4-400  would  look 
better  with  higher  voltage. 
The  simplicity  of  the  circuit 
has  something  going  for  it 

Table  4  is  same  circuit 
except  that  it  has  all  grids 
tied  together,  if  there  are 
more  than  one.  This  is  sin- 
gularly unimpressive  al- 
though the  3-400Z  still 
might  look  very  good  at 
higher  voltage.  Both  of  the 
passive-grid  circuits  might 
look  much  better  if  you  had 
a  100-Watt  driver  and,  of 
course,  a  100-Watt  non-in- 
ductive 50-Ohm  passive- 
grid  resistor, 

OK,  fellas,  study  the  data 


Tube 

Ep 

lo 

«P 

Eg 

^screen 

PA/P7 

829B 

460 

10 

200 

-10 

110 

5:1 

6146 

900 

20 

100 

-20 

100 

5:1 

61 46  A 

900 

30 

110 

-20 

110 

6.8:1 

6LQ6 

460 

30 

100 

-20 

50 

4:1 

900 

30 

130 

-20 

50 

7:1 

813 

900 

75 

100 

-10 

250 

23:1 

1500 

100 

130 

-20 

400 

5:1 

4-1 25A 

1500 

75 

100 

-10 

200 

5:1 

1500 

75 

100 

-20 

270 

5:1 

4-400A 

1500 

170 

200 

-20 

270 

10:1 

1500 

170 

190 

-10 

200 

10:1 

7094 

900 

25 

170 

-20 

170 

10:1 

1500 

40 

200 

^20 

90 

12:1 

701 A  - 

1500 

30 

200 

-10 

70 

20:1 

Table  X  Passive-grid  circuit  with  positive  screen  supply  test 
results.  *701A  —  uncommon  surplus  tube.  Used  in  identical 
circuit  but  another  physical  setup. 
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and  draw  your  own  conclu- 
sions. 

Having  been  a  teacher 
for  most  of  my  life,  I  know 
this  is  not  the  way  to  end.  I 
see  some  strange  expres- 
sions on  your  faces.  YouH  in 
the  front  row,  what's  your 
problem? 

How  did  I  do  the  experiment 
and  how  valid  is  the  data? 
The  FT-7  was  connected 
through  an  antenna  change- 
over  relay  through  the 
amplifier  under  test  and 
through  an  swr  meter 
(which  was  also  calibrated 
for  relative  power)  to  a 
Heath  Cantenna® .  With  the 
antenna  relay  not  ener- 
gized, the  FT-7  was  fed 
through  to  the  load  and  the 
relative  power  was  set  to 
10%,  Then  the  antenna 
relay  was  energized  and  the 
amplifier  fed  to  the  load.  If 
the  meter  reads  60%,  we 
have  a  power  ratio  of  6:1. 
On  the  high  output  ones,  I 
set  the  power  meter  at 
100%  with  the  amplifier  on 
and  then  compared  to  the 
FT-7.  If  it  reads  8%,  then  we 
have  a  power  ratio  of  about 
12:1. 

In  each  case,  the  amplifi- 
er voltages  and  loading 
were  adjusted  for  max- 
imum power  out  without 
getting  the  plate  too  red. 
The    actual    power    ratios 


may  be  a  little  in  error,  but 
the  differences  are  so  great 
that  the  conclusions  are  evi- 
dent An  rf  ammeter  might 
be  used  if  you  choose  to 
use  one  Since  lJR  equals 
power,  (I^Iftj)2  will  give 
you  the  power  ratio 

What  was  the  frequency  of 
the  tests? 

I  originally  planned  on  80 
meters,  but  the  tank  circuit 
wouldn't  reach  that  far,  so  I 
used  40  meters 

How  about  the  long  grid  and 
plate  leads  going  to  some  of 
the  remote  sockets  on  the 
chassis? 

Not  good  at  all.  But  you 
can  get  away  with  it  on  40 
meters.  Nothing  even 
threatened  to  take  off  and 
oscillate  But  you  better  get 
those  leads  much  shorter  if 
you  expect  to  work  on  ten. 

What  will  this  thing  do  on  a 
real  live  antenna  rather  than 
a  dummy  load? 

It  will  do  just  as  well  and 
very  likely  better.  If  you 
have  a  good  antenna  with  a 
swr  of  1:1,  it  will  behave  just 
like  the  dummy.  If  you  have 
an  antenna  with  an  swr  of 
2:1 ,  the  FT-7  output  to  the 
antenna  will  be  consider- 
ably reduced,  but  the  pi- 
network  in  the  linear  will 
overcome  this  and  will  have 
full  output  Instead  of  a 
power  ratio  of  10:1  r  it  might 
very  well  go  to  12:1  or 
more. 

What's  the  big  difference 
between  an  amplifier  for  a 
100-Watt  exciter  and  a 
10-Watt  exciter? 

Another  very  good  ques- 
tion and  one  that  a  lot  of 
you  may  not  have  thought 
about.  If  you  have  a 
10-Watt  exciter;  you  want 
to  get  all  the  power  gain 
you  can  get  If  you  get  a 
gain  of  20,  you  still  only 
have  200  Watts  out  If  you 
have  a  100-Watt  exciter,  an 
amplifier  with  a  gain  of  6  is 
pretty  good.  You  now  have 
600  Watts  out  and  very  near 
the  legal  limit  of  1000 
Watts  in,  A  low-mu  ground- 
ed-grid triode  might  be 
ideal.  On  the  other  hand,  a 
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3-400Z  (or  500Z)  or  a  4-400A 
in  a  passive-grid  circuit 
would  be  quite  adequate. 

Which  one  did  I  decide  to 
use? 

Well,  I  built  two.  Both  of 
them  were  chosen  because 
I  had  the  tubes.  One  was 
the  grounded-grid,  untuned 
input  7094  which  1  succeed- 
ed in  getting  inside  a 
medium-sized  cabinet  com- 
plete with  power  supply.  I 
can  stick  the  outboard  an- 
tenna (input)  tuner  in  if  I 
want  to.  The  other  uses  the 
old  Western  Electric  701 A 
in  the  passive-grid  circuit 
with  70  volts  on  the  screen, 
I  had  three  of  them  and  two 
sockets.  (If  anyone  wants  a 


701 A  and  a  socket,  make 
me  an  offer.)  In  any  case, 
the  decision  rests  on  per- 
sonal choice,  what's  in  the 
junk  box,  and  what  you 
would  settle  for  in  the  way 
of  output 

A  Bit  of  Confession 

You  would  be  surprised 
at  the  number  of  Master's 
and  Doctoral  dissertations 
that  have  been  founded  on 
a  preconceived  conclusion 
with  a  bunch  of  warped  da* 
ta  to  prove  what  the  author 
already  thought  was  so. 
Well,  I  had  a  preconceived 
conclusion  that  the  passive- 
grid  circuit  was  just  great 
and  everybody  should  build 


Tube 

Ep 

Id 

lL 

Ec 

PA/P7 

029B 

460 

5 

130 

0 

5:1 

900 

20 

175 

0 

5.4:1 

6146 

900 

40 

90 

0 

5:1 

6146A 

900 

30 

100 

0 

5,4:1 

6LQ6 

900 

10 

125 

-10 

6:1 

811 

1500 

20 

50 

0 

2:1 

si  a 

900 

0 

30 

0 

1:1 

1500 

10 

50 

0 

1.5:1 

4-1 25A 

1500 

0 

30 

0 

Less  than  1:1 

4-400A 

1500 

25 

75 

0 

3,2:1 

3-400Z 

1500 

50 

110 

0 

8:1 

7094 

900 

20 

85 

0 

5:1 

1500 

40 

110 

0 

8:1 

Table  4.  Passive-grid  test  circuit  results  after  tying  all  grids 
together 


one.  Before  starting  on  this 
little  data  collecting  ven- 
ture, I  had  already  built  the 
701  A.  Since  it  worked  so 
well,  it  must  follow  that  all 
passive-grid  circuits  are  fan- 
tastic. As  you  can  seer  my 
data  disproves  this  hypoth- 
esis. On  the  other  hand,  it 
turns  out  that  I  have  built  a 
good  case  for  the  tuned- 
input  grounded-grid  for  just 
about  any  tube  you  want  to 
choose.  I  never  did  try  the 


701  A,  grounded-grid,  but  I 
suspect  that  it  would  be  ex- 
cellent. By  the  same  token, 
a  4CX1 500A  might  be  good 
in  a  passive-grid,  but  I  don't 
have  one. 

If  you  have  a  strange 
unknown  bottle  in  your 
junk  collection,  cobble  up  a 
junker  linear  and  see  what 
it  will  do.  Then  build  a 
finished  model  using  what- 
ever circuit  works  the  best 

Have  funlB 

Reader  Service  tor  facing  psge  y*  70 


THE  RTTY  ANSWER 


JBL  FSK-5QO  .       • 


II  *lfcl*l* 


THINKING  OF  RTTY?? 

APPLE  . . . TRS  . . .  HEATH  . . .  DEDICATED  SYSTEM?  SOFTWARE? 
INTERFACE?  PERFORMANCE?  PRICE?  We  know  you  have  questions 
check  our  answers.  Call  today  for  Information  on  our  terminal  units! 


700  TAYLOR  RD. 
HUM  BUS.  OHIO  43230 
(614)  864-2464 
CHARGE  ACCEPTED 
IMMEDIATE  DELIVERY 


m 


►fffiill 

Twm 

■filjl  1 

nrnfoM 

f\  \  1 

Dual  VFOs  Give  You  Two  Radios  for  the  Price  of  One! 


Competitively  priced,  quality 
American  design  and  construction 
by  Cubic  , . .  a  leader  for  3  dec- 
ades in  defense  and  commercial 
electronics 


Features: 


All  band  coverage  including  WWV 
and  the  new  WARC  bands 

DUAL  VFO's  each  provide  com* 
plete  band  coverage,  (You  are  not 
limited  to  a  single  memorized  fre- 
quency) 

235  Watts  input.  SSB  and  CW  on 
ill  frequencies 

IF  Passband  Tuning  not  to  be  con- 
fused with  ineffective  IF  shift  ' 


? 


Utilizes  an  8  pole  filter  which  is 
continuously  variable  for  either 
high  pass  or  low  pass 

CW  Crystal  Fitter  (optional), 
400  Hz  6 -pole 

Unique  Visual  Display  of 
Passband 

External  Receive  Antenna  Jack 
allows  separate  transmit  and 
receive  antennas 

Tunable  Notch  Filler  when  com- 
bined with  passband  tuning, 
provides  the  ultimate  in  removing 
interference 

Full  or  Semi  CW  Break-In 


Selectable  hard/soft  keying 
makes  the  difference  in  pile  up 

Continuously  Variable  AGC  lets 
you  hear  the  weak  signal  which 
would  normally  be  masked  by 
Strong  adjacent  channel  inter* 
ference 

Logrithmic  Speech  Processor 

AR  AF  and  IF  Gain  Controls  to 
provide  an  infinite  selection  of 
receiver  dynamics 

4  Function  Meter  reads  S"  emits 
in  receive,  and  selects  forward 


power  (calibrated  in  watts  PEFi 
reflected  power,  or  ALC  level  in 
transmit 

Military  Quality  PC  Boards  of  dou 
ble  sided,  plated  through  glass 
epoxy  material 

Modulated  Construction  with  PC 
boards  and  assemblies  intercon- 
nected by  pfug-in  stnp  line  and 
coaxial  connectors.  Chassis  and 
cabinet  are  of  rugged  steel  con- 
struction 

Call  or  write  for  a  Free  Brochure 


CUBIC  COMMUNICATIONS 

A  mtmtwr  Of  tftm  Cubic  Corporation  ferfm'y  of  companies 

305  Airport  Road.  Oceanside.  C*  92054  (714)  757-7525 


Complete  System  103 


PSU-6A 
Power  Supply/ Speaker 


ASTRO  103 
Transceiver 


1 50OZ-A 

ISOOWatrLinear 

Amplifier 


ST-2B 

2kW  Antenna  Tuner 


Scoff  Nelson  W7KUF 
Bok  56.  Snowbird  Village 
Snowbird  UJ  84092 


Drama  on  Mt.  McKinley 

ice,  snow,  and  amateur  radio 


At  13,000  feet  and  approaching  Windy  Comer. 
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It  has  been  many  years 
since  the  mountains 
started  influencing  my  life. 
As  a  youngster  living  in 
New  Hampshire;  I  remem- 
ber reading  books  and  look- 
ing at  photos  of  far-away 
peaks  bearing  no  resem- 
blance to  the  rolling  hills  of 
New  England,  It  took  years, 
but  in  the  early  seventies  I 
moved  to  Utah  and  took  up 
residence  in  the  Wasatch 
Mountains  at  Snowbird, 
one  of  the  country's  pre- 
mier ski  areas, 

Now,  snow-wise  and  edu- 
cated in  ice  and  avalanche 
perils,  I  sometimes  long  for 
the  White  Mountains  of 
New  Hampshire,  realizing 
that  a  mountain  doesn't 
necessarily  have  to  be  over 
twelve  thousand  feet  and 
snowcapped  to  impress  me, 
it  was  in  camp  at  14,400*  on 
Mount  McKinley,  at  —25°, 
when  this  thought  first 
came  to  me.  We  had  been 
climbing  for  six  days  before 
reaching  this  camp,  and 
now  we  were  into  our  third 
day  sitting  out  an  endless 
storm  that  buffeted  our 
sturdy  dome  tents  on  this 
high  ice  field,  not  far  from 
the  arctic  circle.  Above  us, 
Denali,  as  the  mountain 
was  known  to  the  Indians, 
rose  to  over  twenty  thou- 
sand  feet  of  ker  granite, 
and  snow. 

This  was  an  expedition 
that  had  been  six  months  in 
the  planning  and  had  drawn 
from  climbers  and  skiers  as- 
sociated with  Snowbird, 
Dick  Bass,  the  Texas  oilman 
and  owner  of  the  'Bird,  was 
there  with  his  two  sons  and 
two  daughters.  Bob  Bonar, 
Director  of  the  Ski  Patrol 
and  Liam  Fitzgerald,  Direc- 
tor of  Avalanche  Control 
were  both  there,  as  well  as 
Dr.  Gemot  Spa  I  leek  from 
the  Medical  Clinic.  The  ex- 
pedition leader  was  Marty 
Hoey,  Director  of  the  Safe- 
ty Patrol  and  an  extremely 
capable  climber.  Among 
other  notable  credentials, 
she  is  a  member  of  the 
China/Everest  expedition 
for  1982. 


It  was  early  December, 
1980,  that  plans  began  to 
materialize.  We  each  em- 
barked on  a  conditioning 
program  that  included 
weight  lifting  and  running 
or  bicycling  in  addition  to 
our  normal  skiing.  New 
equipment  had  to  be  pur- 
chased and  tested  — with 
safety  of  prime  concern.  It 
was  the  safety  factor  that 
first  led  me  to  consider  tak- 
ing ham  radio  along. 

A  quick  check  of  the  re- 
peater directory  confirmed 
the  availability  of  two 
meters  within  range  of  the 
mountain,  tn  mid-winter 
tests  in  the  Wasatch  Moun- 
tains, both  my  own  Yaesu 
FT-207R  and  a  friend's  Ken- 
wood TR-2400  proved  unac- 
ceptable because  of  the 
whistles  and  bells,  memo- 
ries, displays,  weight,  and 
nicad  drain.  Quickly,  it 
became  apparent  that  the 
criteria  for  acceptance 
were  small  size  and  weight, 
simple  operation,  and  syn- 
thesized frequency  control 
Both  the  Tempo  S-1  and 
Icom  IC-2AT  fit  the  bill  and 
tested  out  well.  Through 
the  assistance  of  the  folks 
at  (com,  I  was  soon  outfit- 
ted with  a  new  hand-held 
equipped  with  an  alkaline 
battery  pack,  and  I  was 
ready  to  go. 

The  rubber  ducky  was 
discarded  in  favor  of  a 
quarter  wave,  but  tests 
soon  showed  that  it,  too, 
would  be  marginal.  One 
hike  into  the  mountains 
with  VoCom's  five-eighths- 
wave  whip  convinced  me 
that  there  was  no  other  way 
to  go,  although  at  one  time 
I  did  consider  a  collapsible 
three-element  beam.  Like 
other  complicated  solu- 
tions, it  was  discarded  in 
favor  of  the  simple  whip.  It 
was  to  provide  the  margin 
of  safety  we  required. 

Next  on  the  planning 
agenda  was  the  Anchorage 
link  station  since  I  wanted 
to  operate  on  2  to  20  meters 
crossband  and  maintain 
contact  with  my  family  and 


Scott  Nelson  transmitting  at  14,400  feet  during  the  storm. 
(Photo  by  Bob  Bonar) 


ham  friends  in  Salt  Lake  Ci- 
ty Several  calls  on  14.292 
MHz  soon  brought  Ray 
Morris  KL7C  into  the  pic* 
ture.  Being  quite  familiar 
with  the  Wasatch  Front,  he 
soon  was  impressed  enough 
with  the  expedition  to  vol- 
unteer his  services  as  our 
much  needed  link. 

Ray,  in  turn,  contacted 
Roy  Davies  KL7CUK  in 
Montana  Creek,  about  sev- 
enty-five miles  from  the 
mountain,  who  agreed  to 
back  us  up  with  simplex 
coverage.  Ray  devised  a  di- 
rect-coupled patch  while 
Roy  relied  on  acoustic  cou- 
pling (as  simple  as  holding 
the  mike  to  the  speaker!), 
Russ  Knodel  KL7HC  also 
came  aboard  as  backup, 
and  we  were  set! 

After  a  shakedown  climb 
on  Mt.  Rainier  {following 
the  same  route  where  elev- 
en climbers  tragically  lost 
their  lives   a   month   later), 


we  were  off  to  Anchorage, 
where,  in  addition  to  our 
sixty-pound  packs,  we  di- 
vided over  six  hurtdred 
pounds  of  group  gear  that 
would  be  towed  on  sleds 
behind  us.  We  would  be  us- 
ing spec!  ally- equipped 
mountaineering  skis  on  the 
lower  glaciers,  thereby 
eliminating  the  need  to 
shuttle  loads.  All  one  hun- 
dred twenty  pounds  apiece 
would  be  carried  in  one  trip 
until  we  reached  the 
steeper  sections  where  skis 
would  be  traded  in  for 
crampons. 

The  Anchorage-to-Tal- 
keetna  leg  was  on  the  Alas- 
kan Railroad,  a  three-hour 
trip  that  occasionally  yield- 
ed a  glimpse  of  the  distant 
mountain.  Nearing  Talkeet- 
na,  we  could  see  ski- 
equipped  planes  heading 
north  toward  the  glaciers 
where  climbers  would  be 
dropped  off. 
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Dr.  Gemot  Spalleck  at  16,000  feet,  at  2300  hours. 


Climbers  at  14,500  feet 


Soon  it  was  our  turn,  and 
as  we  stuffed  ourselves  into 
the  Cessna  185  among 
packs,  sleds,  and  skis,  the 
drama  began  Our  pilot. 
Cliff  Hudson,  climbed  to 
8000,  and  thirty  minutes  la- 
ter entered  One  Shot  Pass 
(no  turning  back!)  and  de- 
scended to  the  Northeast 
Fork  of  the  Kahiltna  Glacier 
(Kahiltna  International,  to 
the  pilots)  where  we  estab- 
lished base  camp  at  7000 
feet  Here  we  were  rn  the 
shadows  of  fourteen-thou- 
sand-foot  Mt  Hunter  and 
seven  tee  n-thou  sand-foot 
Mt,  Foraker.  Several  other 
expeditions  were  preparing 
to  leave,  so  we  decided  on 
an  overnight  stay  before 
setting  out  on  our  own  the 
next  morning,  after  organiz- 
ing loads  for  the  final  time, 

I  was  surprised  to  find 
that  I  could  access  the 
90/30  machine  in  Anchor- 
age  from  a  spot  near  the  air- 
strip, A  check  with  KL7CUK 
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confirmed  our  arrival,  and  a 
schedule  was  made  for  a 
week  later  when  we  expect- 
ed to  arrive  at  14,400.  Al- 
though I  would  try  to  ac- 
cess the  repeater  daily,  I  did 
not  expect  to  be  able  to  do 
so  until  clearing  the  shadow 
of  the  mountain  and  arriv- 
ing at  14,400, 

The  climb  from  7000  to 
11,000  was  a  joy.  We  en- 
countered only  one  snow- 
storm, and  on  several  days 
climbed  in  shorts  with  no 
shirt  The  sun  was  unbear- 
able during  the  day,  and  at 
night  the  mercury  often 
plummeted  fifty  or  sixty  de- 
grees! We  climbed  any- 
where from  one  thousand 
to  fifteen  hundred  feet  per 
day  depending  on  the 
steepness,  though  generally 
it  was  moderate  low-angle 
glacial  terrain  over  a  few 
steeper  ice  falls.  Crevasses 
were  mostly  bridged  with 
the  winter's  snowfall, 
though  occasionally  a  gap- 


ing hole  would  open  up  be- 
side the  trail 

We  roped  together  from 
the  moment  we  left  the  air- 
strip, a  move  I  was  most 
thankful  for  on  the  day  I 
suddenly  plunged  into  a 
hidden  crevasse,  Luckily, 
the  rope  prevailed,  and  I 
didn't  sink  below  the  sur- 
face We  often  joked  about 
our  turtle  routine,  some- 
thing that  occurs  as  you  are 
trying  to  right  yourself  or 
get  up  after  falling  with  the 
heavy  pack  strapped  to 
your  back.  Sounds  funny, 
but  try  it  sometime! 

After  11,000,  the  climb 
got  more  serious,  for  facing 
us  was  a  pitch  called  "Mo- 
torcycle Hill"  The  sleds 
were  cached  with  our  skis 
at  the  base  and  we  began 
one  of  several  shuttle 
climbs  with  loads.  The  next 
camp  was  established  at 
12,500  just  below  a  pass 
called  "Windy  Corner."  We 
were    anxious    to    reach 


14,400,     for     there    we 

plannned  a  few  rest  days 
before  heading  higher.  Two 
loads  to  12,500  in  one  day, 
and  we  were  off  the  next 
day  for  14,400  Windy  Cor- 
ner was  anything  but  windy, 
but  medium-angle  blue  ice 
proved  to  be  a  tricky  tra- 
verse. With  crampons  and 
ice  axes,  however,  we 
passed  with  no  problems. 

In  camp  that  night  a  day 
early,  I  once  again  tried  the 
repeater  and  got  through. 
Ray  and  Roy  were  standing 
by  as  they  had  all  week  in 
case  I  managed  to  get  into 
another  hot  spot.  No  one 
was  on  twenty  meters  from 
Salt  Lake  that  evening,  so, 
after  a  wrap-up  of  the 
week's  activities,  we  signed 
off  till  the  next  evening 
when  we  would  try  to  run 
some  patches  to  Utah. 

Returning  to  12,500  feet 
the  next  morning,  we  load- 
ed the  balance  of  our  sup- 
plies on  our  backs  and  were 


off  again  around  Windy 
Corner,  which  was  still 
windless.  At  1800,  I  was 
again  able  to  get  into  the 
90/30  repeater,  and  for  the 
first  time  there  were  AI 
Wolff  KC70  and  Mike 
Mladevosky  WA7ARK  in 
Salt  Lake  City  patched 
through  from  twenty  me- 
ters. A  few  minutes  later, 
Mike  had  my  wife  Suzi  on 
the  phone,  and  from  twen- 
ty-five hundred  miles  away 
via  two  and  twenty,  I  was 
able  to  report  our  progress. 

The  looks  on  the  faces 
of  the  other  climbers  were 
of  amazement  as  they 
heard  me  talking  with  Suzi 
and  my  son  Tyler  on  what 
looked  to  them  to  be  a  sim- 
ple walkie-talkie.  Their  only 
experience  with  radios  till 
then  had  been  with  the 
sometimes-less-than-effi- 
cient  Motorola*  used  by  the 
ski  patroL 

Following  that  first  con- 
versation, I  had  daily  re- 
quests for  message-han- 
dling from  other  members 
of  our  party,  usually  con- 
sisting of  one-way  phone 
calls  from  Anchorage,  The 
pattern  remained  the  same: 
the  1800  check-in  on  90/30, 
with  WA7ARK  and  KC70 
standing  by  on  twenty  me- 
ters for  either  KL7C  or 
KL7CUK. 

I  tried  to  limit  the  on  time 
to  fifteen  minutes  to  con- 
serve batteries,  but  by  the 
time  we  got  through  with 
check-ins,  messages,  and 
weather  reports,  it  usually 
ran  more  than  thirty  min- 
utes. I  came  equipped  with 
four  sets  of  alkalines  (24  AA 
batteries),  but  the  cold 
weather  was  eating  them  up 
faster  than  I  planned.  The 
procedure  was  to  take  the 
unit  out  of  my  pack  at  1700 
and  place  it  inside  my  down 
jacket  for  warmth.  Some 
evenings  this  wouldn't  be 
possible,  or  perhaps  was 
possible  for  only  ten  or  fif- 
teen minutes.  Mike  always 
remarked  on  those  eve- 
nings about  the  deteriora- 
tion of  my  signal  in  both 
strength  and  quality.  "For- 
got  to   warm    up   tonight, 


didn't  you,  Scott?"  became 
his  standard  greeting. 

We  ran  both  simplex  and 
repeater  patches  with 
equally  great  results.  Al 
taped  all  transmissions  on 
cassette,  and  eventually 
they  will  be  part  of  an  au- 
dio/visual show  I  am  plan- 
ning on  the  climb.  Suzi 
found  it  easier  to  hop  into 
the  car  with  Tyler  and  drive 
to  either  Mike's  or  Al'sQTH 
than  to  rely  on  a  phone 
patch  across  town.  Un- 
doubtedly, Tyler  (2V&  years 
old)  enjoyed  the  excitement 
of  adventure  much  more 
while  sitting  at  (or  on)  Al's 
or  Mike's  bench, 

If  you  have  never  spent 
three  days  in  your  sleeping 
bag  waiting  for  the  weather 
to  clear,  you  haven't  missed 
much.  The  evening  radio 
call  was  the  highlight  of  the 
day  — except  when  the  wind 
was  whipping  snow  past 
you  at  forty  mites  per  hour 
at  —25°  F.  Five  days  after 
arriving  at  14,400,  it  finally 
cleared  and  we  prepared  to 
climb  to  16,000  feet  The 
previous  day  it  had  stopped 
snowing  long  enough  for  us 
to  make  a  carry  to  15,000, 
but  now  we  were  prepared 
to  go  up  the  most  difficult 
section  of  the  mountain. 

Suddenly,  two  French 
climbers  came  into  camp 
asking  if  we  had  a  doctor  A 
German  climber  camped 
near  them  had  come  down 
with  pulmonary  edema  and 
urgently  needed  attention. 
After  considerable  discus- 
sion, Dr.  Spalteck  predicted 
that  the  climber  would  be 
in  a  life-threatening  condi- 
tion  if  not  treated  immedi- 
ately with  the  proper  drugs 
and,  most  importantly,  tak- 
en to  a  lower  altitude. 

At  1000  I  put  out  a  call 
again  on 90/30,  which  also  is 
the  RACES  repeater  in  An- 
chorage. Moments  later, 
Roy  KL7CUK  was  on  fre- 
quency and  mobile  on  his 
way  to  Talkeetna  where 
there  was  both  an  FAA 
Flight  Service  Station  and  a 
Park  Service  Field  Station. 
Arrangements  were  made 
for  a  Bell  206  to  leave  An- 


Dinner  in  a  blizzard. 


chorage,  150  miles  away,  re- 
fuel in  Talkeetna,  pick  up  a 
Ranger,  and  head  on  to  Mc- 
Kinley  where  the  morning's 
clear  skies  were  rapidly  de- 
teriorating. The  ceiling  was 
still  below  us  at  11 ,000  feet, 
but  clouds  now  were  form- 
ing in  the  high  basin  where 
we  waited  with  the  now- 
critical  climber. 


After  probing  the  area  for 
crevasses,  a  landing  area 
was  stomped  out  and 
flagged  in  the  new  snow.  By 
now  we  were  totally  cloud- 
ed in,  and  from  Roy  I 
learned  that  the  rescue 
helicopter  was  approaching 
the  mountain.  Four  hours 
had  gone  by  since  the  first 
call  went  out,  and  now  the 


Rescue  helicopter  taking  oft 
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lust  past  One  Shot  Pass. 


The  expedition's  banner 


German's  life  depended  on 
the  helicopter  getting  in. 

At  the  same  time  we  first 
heard  the  chopper  ap- 
proaching, we  also  noticed 
a  bit  of  blue  sky,  however, 
and  by  the  time  he  arrived, 
the  sky  had  opened  enough 
for  him  to  land  on  his  first 
approach.  While  the  down- 
wash  from  the  blades  creat- 
ed a  white-out  with  the  new 
snow,  the  pilot  never 
backed  off  on  the  pitch  and 
hovered  with  the  skids  just 
touching  the  snow  as  sever- 
al volunteers  loaded  the 
climber  into  the  bird  He 
was  off  as  quickly  as  he  had 
arrived,  with  the  clouds 
closing  in  as  he  disappeared 
from  view. 

What  had  begun  as  a 
novel  experiment  in  back- 
country  communications 
had  suddenly  proved  to  be 
an  invaluable  contribution 
to  saving  a  man's  life,  We 
returned  to  our  camp  and 
again  made  preparations  to 
join  the  rest  of  our  group, 
now  more  than  two-thirds 
of  the  way  to  16,000  feet. 

Because  of  uncertain 
weather  we  dared  not  wait 
another  day,  so  at  1600  we 
broke  camp  and  started  up 
the  steepest  section  of  the 
mountain,  I  hoped  that  the 
cold  I  had  caught  a  few 
days  before  wouldn't  affect 
my  climbing,  but  by  15,000 
feet,  my  breathing  told  me 
it  had.  At  2030  that  evening, 
we  dragged  into  camp  to 
join  the  others,  my  lungs 
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strained  to  the  limit  I  had 
told  Roy  earlier  that  I  prob- 
ably would  miss  that  eve- 
ning's call  and  had  asked 
him  to  relay  that  informa- 
tion to  Utah. 

The  next  morning,  my 
high-altitude  headache  per- 
sisted and  a  new  storm  was 
raging  Staying  on  an  ex- 
posed ridge  at  16,000,  we 
decided  to  push  on  to 
17,500  where  we  would  be 
more  sheltered  from  the 
storm.  This  was  a  relative- 
ly easy  climb,  but  also  the 
most  beautiful  in  clear 
weather  Disappointed  to 
miss  the  photo  possibili- 
ties, we  pushed  on  through 
the  snow  to  high  camp 
where  my  headache  still 
bothered  me. 

That  evening's  call  was 
next  to  impossible,  for  I  had 
to  climb  an  exposed  ridge  in 
order  to  hit  the  repeater, 
and  in  doing  so  opened  my- 
self up  to  the  full  fury  of  the 
storm.  [Listening  now  to 
KC/O's  tapes  of  that  and 
the  next  evenings  conver- 
sations, I  can  understand 
the  alarm  felt  by  those  not 
on  the  mountain.  My  voice 
lacked  clarity  and  enthusi- 
asm, for  the  altitude  was  af- 
fecting me  more  than  I  real- 
ized. I  remember  hearing 
my  little  boy's  voice  and 
feeling  very  sad  I  was  not 
with  him  and  his  mother } 

The  next  morning,  the 
storm  continued  and  we 
spent  the  day  in  our  sleep- 
ing bags  drinking  soup  and 
tea  and  playing  cards  Still  I 


felt  no  better,  and  by  the 
second  morning  knew  I 
would  have  to  go  back  to 
14,400  to  re-acclimate  my- 
self it  I  wanted  to  reach  the 
summit.  I  left  at  noon  with 
several  other  climbers,  and 
we  reached  our  lower  camp 
by  late  afternoon,  where 
my  headache  immediately 
disappeared.  I  would  have 
to  spend  at  least  twenty- 
four  hours  there  before  go- 
ing back  up,  but  the  next 
morning  we  awoke  to  blue 
skies  and  knew  that  to- 
others would  be  going  for 
the  summit.  Not  having  the 
logistical  support  for  two 
summit  attempts,  we  all  de- 
parted for  base  camp, 
knowing  that  the  others 
would  join  us  in  a  few  days. 

Disappointed,  yes,  but, 
as  you  quickly  learn  as  a 
climber,  summits  are  not 
everything  The  climb  to 
17,500  feet  had  been  the 
most  exhilarating  experi- 
ence of  my  life  and  I  could 
not  regret  a  moment  of  it 

We  arrived  at  base  camp 
at  1945  that  evening,  With 
twenty-one  hours  of  day- 
light and  three  hours  of 
dusk  every  midsummer 
day,  Alaskan  pilots  can  fly 
nearly  anytime  the  weather 
permits.  Within  an  hour  of 
the  time  our  party  was 
ready.  Cliff  Hudson  was 
again  landing  his  plane  on 
the  strip  and  we  were  hur- 
riedly loading  our  gear  and 
ourselves  into  his  plane. 
With  the  weather  closing  in 
fast,  Cliff  elected  to  take  us 


all    out   in   one    load   and 

come  back  for  the  remain- 
der of  our  gear  when  thr 
weather  cleared. 

All  the  passes  werr 
socked  in,  and  our  only  way 
out  was  to  follow  the 
Kahiltna  tar  twenty  or  thirty 
miles  to  the  toe  of  the 
glacier  After  nearly  three 
weeks,  we  saw  green  again, 
and  a  short  while  later  were 
landing  in  Talkeetna  Clift 
son  met  us  at  the  dirt  strip 
with  his  pickup  truck  and, 
as  we  piled  out  of  the  plane, 
handed  us  each  a  cold  beer 
Sitting  on  the  tailgate  still  in 
our  climbing  boots,  gore- 
tex,  and  wool  clothes  and 
feeling  slightly  over-dressed 
for  this  warm  summer  ev» 
ning,  our  t  conversation  drift- 
ed to  our  next  adventure. 
What  would  it  be  South 
America  next  summer,  or 
maybe  Nepal  and  the  Hima- 
laya? I'd  have  to  check  the 
repeater  directory  on  those 
two,  Meanwhile,  having  fin- 
ished our  beers,  we  headed 
into  town  for  a  typical 
American  meal;  hambur- 
gers and  trench  fries.  After 
three  weeks  of  instant 
mashed  potato  mush  and 
eggs,  it  tasted  like  a  steak 
dinner. 

Cliff  was  sitting  there 
with  us,  a  cigarette  hanging 
out  of  the  corner  of  his 
mouth.  Taking  a  deep 
breath  he  said,  "There  now, 
how  do  you  like  breathing 
some  of  this  heavy  air  for  a 
change?" 

Heavy  air,  indeed [■ 
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A  REVOLUTION  IN  CONVENIENCE 

DAIWA  announces  an  all-new  lineup  of  high-quality  amateur  radio  innovations. 

Cross-Needle  Meters 
CN-520  /  CN-540  /  CN-550 


DAIWA  ct oss-needle  precision  ts  now  avail- 
able in  a  compact  case.  Get  forward  power , 
reflected  power  and  SWR  readings  at  a 
single  glance — from  a  meter  that  fits  any- 
where! 


Automatic  Antenna  Tuner 

CNA-2002 

Leading  the  way  in  convenience  is  the 
Daiwa  CNA-2002  2  5  kW  (PEP)  Automatic 
Antenna  Tuner.  Cross- Needle  Metering  and 
optimum  matching  in  under  45  seconds 
make  it  the  perfect  compliment  10  any  state- 
of-the-art  amateur  station. 


CN520  -  Frequency:  1  8-60MHZ  •  Power  range: 
Forward  20Q72kw.  Reflect  40  400  watts  •  Detection 
Sensilivtly:  40  watts  minimum  •  Accuracy:  10%  at 
full  scale  ■  Dimensions:  72W  x  7.2H  x  95D  mm 

CNS4Q  -  Frequency  Range;  5f>l50MHz  *  Power 
Range:  F  orward  20.200  watts.  Reflected  4, 40  watts* 
Detection  Sensitivity:  4  watts  minimum  •  Accuracy 
*  10%  al  full  scale  *  Dimensions:  same  as  CN-520 

CN55Q  -  Frequency  Ranged  144-250MHZ  •  Power 

Range:  For  ward  20/200  watts,  Reflected  4/40  waits  • 

Detection  Sensitivity: 4  watts  minimum  "Accuracy: 

10% at  full  scale"  Dimensions;  same  as  CN-520 

Active  Audio  Filter  AF-306 

By  electronically  filtering  unwanted  signals, 
the  AF-306  gives  you  clean,  distinguishable 
copy.  Featuring  us  own  internal  speaker, 
the  AF-306  Active  Audio  Fitter  is  easy  to  in- 
stall, easy  to  operate 


Infrared  Cordless  Microphone 

RM-940 

DAIWA  ingenuity  is  also  evident  in  the  RM- 
940,  an  Infrared  cordless  mobile  micro- 
phone system.  Audio  and  transmit  receive 
switching  are  earned  on  a  safe  infrared 
beam.  Experience  the  freedom  of  cordless 
mobile  operation.  Ask  your  Daiwa  dealer  for 
a  demo  today' 


Frequency   Range:  3.5*30  MHz   Including  WAP.C 
ds  •  Tuning  Time:  less  than  45  seconds  •  Power 
Rating:  SSB-2  5kw  PEP  CvV-lkw  150%  duty)   AM- 
500  watts    RTTV    SSTV-500 

•  Output  Impedance:  ts-250  ohms  funbafant. 
Dummy  toad  100  watts  l  minute  (installed)  •Me- 
tering Ranges:  Forward  power  -  20  200  2000  watr* 
Reflected  power-  4  40  200  waits  SWR-i  1 -infinity 

•  Power  Requirements:  1116  vdc  <«•  200  ma 

Manual  Antenna  Tuners 
CNW-518/CNW-418 

The  serious  amateur  wants  to  achieve  the 
best  antenna  match  possible.  Thafs  why 
DAIWA  offers  two  manual  antenna  tuners 
that  maximize  power  transfer    and  offer 
cross- needle  metering  as  well. 


Microphone:  Eleelret  Condenser  type  •  Continu- 
ous Operating  Time  5  hours  minimum  *  Charging 
Ttrne:  8  hours  ma*  *  Usable  Distance:  3.5  feel 
microphone  to  sensor  •  Power  Requirements: 
Controller-  13  6  wdc  {£  80  ma  Microphone— 2  5 
vdc  @  30  ma 

Speech  Processor  RF-670 

DAIWA  innovative  thinking  led  to  the  devel- 
opment of  the  RF-670  Photocoupler  Speech 
Processor  Its  unique  design  gives  your  sig- 
nal the  boost  it  needs  to  cut  through 
bothersome QRM  Get  RF-type  processing 
performance  with  the  RF-670's  economic 
photocoupier  design 
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Input;  2,8v  (4v  max  j  •  Output  powen  1  watt  @  8 
ohms  •  Distortion:  less  ihan  2%  •  S/N  ratio:  better 
lhan  50dB  •  Low  Cut  Filters:  4QQH/  dODHz,  1 100Hz* 
High  Cut  Filters:  1  lOOHz.  1600Hz  2500Hz 


CIMW~5t8 -Frequency  Range  j  ~  3QMHzincludm  ; 

warc  bands  •  Powei  rating  tkw  cw  (50%  duty) 
•  Output  Impedance:  10-250 ohma  (40-TOmetere) 

25-100  oh  rns  (B0  meters)  •  Insertion  loss:  less  than 

CNW-41B    Same  as  aoove  except— Power  rating: 
200  watts  CW 


Clipping  Level*  20dB  max  •  Frequency  response: 
30Q-3000HZ  t-t0dB)  •  Clipping  Threshold:  less 
than  2mV  at  1kHz  •  Bandwidth:  2400Hz  at  GdB 
down  *  Distortion;  less  than  3% at  1  KHz.  20dB clip  • 
Output  level:  4 OmV  ma*  •  Mlkeimp,:6G0-50kohms* 
Power  requirement  13-5v  @  60ma  *  Dimensions: 
9Qx2t*x93  m  m 


UHF/VHF  Mobile  Antennas 

Premium  quality,  high-gain  design.  Special 
UK-over  feature  for  added  convenient 


DA500-   14&440MHz  Dual  Band 

Length  960  m  m 
DA100-  5  8 wave*  Length  1.360m  m*  146  MHz 
OA200  -  1  h  *ave  *  Length  1.870  mm  •  >46  MHz 


858  E.  Congress  Park  Drive 
COMHUNIufioilS  Cenlerville,  Ohio  45459 
Exclusive  U.S.  Agents  lor  these  Daiwa  products 


Deafer  iihji in v  invito 


Gutter  Mount 

GM5D0  -  Frequency  Range:  1  SMHz-SQDMHz  * 
Power  Rating;  1  kw  •  Dimensions:  S6W  x  54 H  %  37  D 
m  m 

DAIWA 

Amateur  Radio  Innovations 


r 


BEEPER 


The  Professional  Touch 
Comes  to  Amateur  Radio! 

•  (IP- 3  [fkIj;m  #  t*_ '  *  ■  '  •  *■-  b  *  ig*. 
IMP  to  indiCJl*  *»ip-do*n  *  10*  tMtp  ID 
inoit*i*  HHf  wB1 

•  PtrtKl  <0i  low  bind  m".  during  niu, 

•  Cfsil  for  YHP.  UHF,  ■«  Qasftn  1 1  Hi  tor  my 
r»ptl1«r! 

•  Siinpl*  haoN  up1  BP-3  p'wQi  ifllB  yfiur  rid'i 
rrnc  conn#c1or  *euf  mi«  p''jQ*'ftle  BP-3! 

»0«>gn*d  ia»  .rti!*nt  hca4  up  t»  th*  Urn 
dan}  «  o .-  pt.ic  'LDnnaclDr  hi)  mo*f  Wl 
1  «*■*■»' 


BP-3A:  mm,  cable,  standard  4-pin 

connectors ....... 139  95  ppd 

BP-3B:  same  as  above,  wittioul  con- 
nectors  -  —  S3695  ppd 

BP-3C;   circuit   board  only,  for 
custom  rnsiallaiions —  $29.96  ppd 

Alt  models  are  assambiodttGst&d  and 
Ship  FIRST  CLAS&INSUHED  and  wa 
trtQutms  invitQQ  Ohio  residents  pl&as 
order  Only 


IIMT 


Wpnxrf- 

B»  3  «t»  uo  to  on*  vui J 
*Sm*!i,  cOffi|i*tl  C0nt1ruct«n  I*f    « 
*£«*-  ■  I  7^7 

■  *.v*!l ib i*   tK>l«d  only    lew  tuitom  cm 
'ep^jisr  uii   CDfnm»ici*l  Quill  I  ■* 

carry  a  90  day  limned  warranty.  Wa 
PREPAY  shipping  in  I  he  U.S  D9*(9t 
e  add  5%  si  lea  tax  Check  w  money 
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3148  Dorf  Drive, 
Dayton,  Ohio  4541 8 


Handful 
of 

POWER 

6r*t  your  low-power  2  meter  rig  real  punch  by       •  2  or  2  wart  nominal  drift  (ipBtrfy) 
delivering  e  oofeni  25-walt  signal  with  only  two       •  2  win  model  delivers  15-20  warn  with  only 
watts  ot  drive  (also  available  set  up  for  200  milli-  onB  w*tt  0l  driva 

watts  drivel    Compact  and  convenient  to  mount.       •  '0  MHl! b*fttfwid*  ,0' £AP  "  MA"S 

u«rnm'«  m„*di  -jrmc  .,  tj«,»  *„,  „„  k~«.  -»      •  "■■**  ■"  epplicebte  FCG  specifications 
VoLom  s  Model  2C025  is  ideal  for  cat\  boat  m       _  *rtn    ^  ,  f 

M^.„„    *  *         .      iiiinr  *,      i         •  ZDumW  dnve  mode!  jwrmits  operating  Icom 

-?«      ^  ■!  f    ™  V°C  SOt/fW     *  °",V  ■*»  or  ¥»*«  "'»"  Pi*  their  batliry  saving 

18*95  (S99  95  tor  200  mW  drivel  it's  the  low-power  mode 

perfect  companion  for  rour  Drake,  Encomm,  Henry,       •  Only  18495  (I99.9S  for  200  mW  drive) 

loom.    Kenwood,    Motorola,    Standard.   Wilson, 

Yaesu  or  other  2-meter  FM  portable! 

Even  More 

POWER 

Give  your  2-meler  hand -held  BO  watts  of  punch 
with  the  Model  2C050,  or  100  watts  with  the 
Model  2C1 00  amplifiers  Or  use  the  Model  2C1 OC 
with  your  25-wan  output  2  meter  rig,  by  plugging 
in  the  appropriate  drive-prog  ramming  module. 

Compact  and  reliable,  all  VoCom  power  amplifiers 
feature  front  panel  on  off  switching  for  conven- 
ient shut  down  when  they're  not  needed  for  short 
hauls,  plus  an  LED  status  indicator 

See  your  dealer  or  contact  VoCom  today  tor  a 
copy  of  our  detailed  four-page  catalog. 

ANTENNAS  for  2-meter  Hand-Helds 


Vs-Wave  Gain  Antenna 

Provides  nearly  10-dB  gain  over  a 
rubber  ducky  when  extended  to  its  full 
47".  yet  telescopes  to  only  8"  (or  listen- 
ing or  carrying.   Works  with  any  BNC 


NEW!  Short,  Compact 
"UGLY  DUCKLING" 

Only  4%"  short,  yet  performs  like  a  "'full 
size"  ducky.  Available  for  either  BNC 
or  threaded  mounts 


equipped  radio,.. 

Available  now  from  your  local  amateur  radio  dealer  or  order  direct; 

fOl.    Olll    65  East  Palatine  Road,  Suite  111,  Prospect  Height*  J  L  60070 

PRODUCTS  CORPORATION  3b    (312)  459-3680 


SAVE  $800 

on  TEN-TEC  Package  Deal 


54GC  OMNI-D  Series  C  9-band  Digital  Transceiver 


?43 

Remote  VF0 


255 

Power  supply/speaker 


234/214 
Piocessor/mic. 


645 

Iambic  keyer 


444  HERCULES  L2kw  solid-state  Linear 


■  ■  ■  p  ■ 


■  I  ■■•*■■■■  +  **■- 


Regular 
■  $1239.00 
....199.00 
....  189.00 
....178,00 

55.00 

85.00 
..  1575.00 

-  $3625.00 


Package  Components 

546C  OMNI-D  Series  C 

255  Power  supply/ speaker 

243  Remote  VFO 

234/214  Processoc/mkrophone 

217  500  Hz  CW  filter 

218  1.0  kHz  SSB  fitter... 
645  Iambic  keyer. . . 
444  HERCULES  linear  amplifier 

Total  Regular  Price 

Package  Price  -  $2825410 

youSotie- $800.00 

Or  her  accessories  not  included  in  package; 

219  250  Hi  CW  filter  (Reg.  $55) SALE  J  49,95 

1140  DC  circuit  breaker 10.00 

209  300w  dry  dummy  load 26.00 

227  200w  antenna  tuner  (Reg  $79)..  SALE    72.95 

228  200w  tuner  w/SVYR  (Reg  $95) ..  SALE  85  95 
299  Synttve^ed  voice  frequency  readout.. . ,  290.00 

Limited  offer,  send  Check  or  Honey  Order  new.  For 
prompt  shipment,  call  TOLL  FREE  1-800  558-0411 
and  use  MASTERCARD  or  VISA:  COD  orders  O.K. 
Prices  do  not  including  shipping  charges. 


AMATEUR 

ELECTRONIC  SUPPLY* 

4828  W.  Fond  du  Lac  Avenue 

Milwaukee.  Wisconsin  53216 

Phone:  (414)  442-4200 

Wisconsin  WATS:  1 -800-242-51 95 

Nationwide  WATS:  1-800-558-0411 

ABS  Bmnch  Storm  In:  Clearwater.  FL  • 
Orlando,  FL  •  Wicklrtfe,  OH  •  Las  Vegas.  NV 
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OMN1-C  has  what  it  takes  to  filter  the 
crowds.  To  narrow  the  Amateur  Radio 
world  right  down  to  the  particular  signal 
you  want.  The  selectivity,  sensitivity,  dy- 
namic range  and  operational  features 
you  need  to  cut  any  crowd  down  to  size- 
Tailored  i-f  response*  OMNI  is  equipped 
with  the  potential  for  seven  response 
curves  to  handle  any  listening  situation, 

Standard  filters  include  an  excellent  8- 
pole  2,4  kHz  crystal  ladder  filter  and,  in 
addition,  a  150  Hz  active  audio  cw  filter 
with  three  ranges  (450.  300,  150  Hz). 

Optional  filters  include  1.8  kHz  8-pole 
crystal  ladder  ssb  filter.  500  Hz  8-pole  cw 
filter,  and  250  Hz  6-pole  cw  filter. 

From  panel  switches  put  any  optional 
filter  in  series  with  the  standard  filter  for 
up  to  16  poles  of  filtering  for  near  ulti- 
mate skirt  selectivity. 

Four  i-f  response  curves  for  ssb  and 
three  for  cw.  Thats  response  tailoring, 
that's  crowd  control 
Optimized  sensitivity  and  dy- 
namic range.  The  OMNI  sen- 
sitivity range  of  0.3  jjlV  typical 
(slightly  lesson  160&80M) 
combines  with  a  90  dB  dy 
namic  range  to  provide 
an  ideal  balance  that  will 
handle  any  situation 
from  copying  a  weak 
signal  half  way 
'round  the  world  to 
keeping  the  next- 
door  kilowatt 
from  muscling 
in.  And  a  PIN 
diode  switched 
18  dB  attenua- 
tor is  included 
for  extra  insur- 
ance against 
overload- 
More  crowd- 
handling  fea- 
tures— and  all 
standard 
equipment. 
Built-in  notch 
filter.  To  drop 
out  unwanted 
signals  or  car- 
riers, Tunable 
from  200  Hz  to  3.5 
kHz,  with  a  50  dB 
notch  depth. 

3*modet  2-range 
offset  tuning.  To  put 
you  where  the  others 
aren't  and  where  the  elusive  DX  is.  Move 
just  the  OMNt  receiver,  or  just  the  trans- 
mitter section,  or  the  entire  transceiver, 
±500  Hz  or  ±4  kHz,  For  complete  free- 
dom of  frequency  movement  to  get  away 
from  the  crowds. 

Built-in  noise  blanker  for  those  times 
when  your  noise-generating  neighbor  is 
crowding  your  receiver.  Filtered  to  han- 
dle the  big  signals  easily. 

2-speed  break-in.  When  QRM  or 
QRN  is  heavy,  switch  to  lL5low.n  Use 
'Fast"  for  instant,  full  break-in  for  enjoy- 
able rag-chews  or  stalking  DX. 
OMNI*C  features  stand  out  in  any 
crowd. 

All  solid-state— from  the  pioneer,  Ten- 
Tec. 


OMNl/SERIES  C  IF  RESPONSES 

WITH  STANDARD  AND 

OPTIONAL  FILTERS. 


The  Rig  That 
Filters  The  Crowd 
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NOTCH  FILTER  PERFORMANCE 
ADJUSTED  TO  1  kHz  POINT. 

All  9  hf  bands— only  crystals  are  needed 
for  18  and  24.5  MHz  bands. 
Broadband  design  for  instant  band 
change  without  tune-up  or  danger  of 
damage  to  the  final  amplifier.  Another 
Ten-Tec  original. 


"Hang**  AGC  for  smoother  action. 
WWV  receprion  on  the  10  MHz  band. 
Digital  readout  in  two  colors,  red  for 
the  5  significant  places,  green  for  the  6th 
digit  (100  Hz).  Instant  recognition, 
Separate  receiving  antenna  capability. 
Switch  receiver  to  a  common  antenna  for 
transcelve  or  separate  receive- only  an- 
tenna: the  system  also  acts  as  receiving 
antenna  by-pass  with  an  instant  break-in 
linear  amplifier  or  rransverter 
"S'VSWR  meter,  electronically  switched. 
200  watts  input,  all  bands,    with  50- 
ohm  load.  5  year  pro-rata  warranty. 
100%  duty  cycle  on  all  bands  up  to  20 
minutes.  Full  RTTY  and  SSTV  power. 
Built-in  VOX  and  PTT  with  front  panel 
controls. 

Built-in  phone  patch  jacks  for  easy  in- 
terface. 

Built-in  zero-beat  switch  for  spotting  the 
exact  frequency  of  a  DX  station. 

Built-in  adjustable  sidetone  volume 
and  pitch. 
Adjustable  threshold  ALC,  op- 
timum power  for  driving  a  lin- 
ear. Provides  means  of 
working  into  a  high  SWR. 
Front  panel  control  of 
linear  or  antenna.  The 
rear  panel  bandswitch 
terminals  control  relays 
or  circuits  in  step  with 
front  panel  band- 
switch. 
Automatic 
sideband  se- 
lection plus  re- 
verse. 

Low  distortion 
audio,  less  than 
2%;  a  Ten-Tec 
trademark. 
Clean  signal, 
exceeding  FCC 
requirements. 
High  stability 
over  wide  tem- 
perature  and 
voltage  excur- 
sions. 

Built-in  speak- 
er, compres- 
sion-loaded; in 
bottom  of  cabinet. 
Plug-in  circuit  boards 
for  fast  easy  service- 
12-14V  dc  power  for 
easy  mobile  use. 
Full  complement  of  accessories; 

Model  280  Dual  Pnmary  AC  Power  Supply. 
$169:  Model  255  Deluxe  Power  Supply  /Speaker 
Combo,  $199;  Model  243  Remote  VFO.  $189: 
Mod*]  215  PC  Microphone,  $34.50;  Model 
214/234  Microphone/Speech  processor. 
$39/5139:  Model  645  Dual  Paddle  Keyex,  $85; 
Model  670  Single  Paddle  Keyer.  $39;  Model  227 
Antenna  Tuner.  $79,  Fillers  $ 55  ea 

Made  in  the  U.S.A. 

Model  546  OMN1-C  transceiver  $1289 

Get  out  of  the  crowds  with  OMNI-C.  See 
your  TEN-TEC  dealer  or  write  for  details. 
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Chuck  Zappata  WA7VZR 
8057  NE.  U3rd  Street 
Bothdt  WA  9801 1 


The  Simplex  Autopatch 

a  telephone  interface  for  everyone's 

two-meter  rig! 


Several  local  hams  have 
been  talking  about  a  dif- 
ferent kind  of  VHF  auto- 
patch that  uses  one  fre- 
quency. This  discussion  has 
been  going  on  from  time  to 
time  over  the  past  few 
years.  We  have  designed 
many  paper  models  of  such 


a    machine,    with    nothing 

more  than  a  few  beers  as  in* 
spi ration.  But,  in  the  Au- 
gust, 1978,  issue  of  73  Mag- 
azine, there  was  a  report  of 
a  machine  built  by  John 
Walker  WA6MHF  in  south- 
ern California,  Well,  need- 
less  to  say,  this  sparked  the 


discussion  again,  which  this 
time  actually  led  to  con- 
struction. 

For  those  of  you  who 
don't  know  what  a  single- 
frequency  autopatch  ma- 
chine is  or  how  one  basical- 
ly works,  read  on.  Since 
most  readers  know  what  a 


Fig.  h  Complete  hardware  for  simplex  autopatch. 
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traditional  autopatch  re- 
peater isr  let's  start  by  ex- 
plaining that  it  uses  two  fre- 
quencies (an  input  and  an 
output),  a  duplexer  (or  simi- 
lar device),  and  some  con- 
trol circuitry.  Once  the 
autopatch  repeater  is  ac- 
cessed, the  transmitter  is  al- 
ways transmitting  and  the 
receiver  is  always  listening, 
Thus,  two  frequencies  are 
used  at  all  times. 

Using  this  method  gener- 
ally requires  a  duplexer  to 
provide  rf  isolation  be- 
tween the  repeater's  trans- 
mitter and  receiver  circuits, 
in  order  to  use  one  antenna. 

The  control  circuitry  pro- 
vides the  means  to  access 
the  phone  liner  limits  the 
length  of  the  call,  and  ter- 
minates the  patch. 

The  simplex  method  uses 
a  single  frequency,  does  not 
need  a  duplexer  (unless  you 
are  in  a  very  high  rf  environ- 
ment], and  requires  slightly 
different  control  circuitry, 
The  receiver  is  always  lis- 
tening on  the  simplex  chan- 
nel. When  a  signal  is  re- 
ceived and  the  appropriate 
tone  command  is  received 
from  the  user,  both  the  ON 
DICIT  and  COR  LINE  en- 
able a  circuit  to  connect 


the  phone  line  to  the  re- 
ceiver and  transmitter  At 
the  same  time,  the  transmit- 
ter is  keyed  on  for  1 .3  sec* 
onds  and  then  off  (in  the  re- 
ceive mode)  for  about  40 
milliseconds.  What  the  user 
hears  is  dial  tone  from  the 
phone  line  that  is  interrupt- 
ed by  'clicks"  or  the  re* 
ceive  window.  The  user 
then  keys  his  transmitter, 
and  in  less  than  1 .3  seconds 
(the  time  until  the  next  re- 
ceive window),  the  patch  re- 
ceiver will  detect  his  signal 
(COR  LINE)  and  inhibit  the 
transmitter  The  patch  re- 
ceiver is  now  locked  in,  lis- 
tening to  the  user.  The  user 
then  transmits  his  touch- 
tone™  signals  through  the 
patch  receiver  to  the  phone 
line  and  on  to  the  central 
office. 

Local  patch-control  cir- 
cuitry should  check  for  lo- 
cal calling  only  and  the 
length  of  the  patch  and 
dump  the  call  if  calling  cri- 
teria are  not  met.  Since  this 
is  not  the  purpose  of  this  ar- 
ticle, I  will  not  go  any  fur- 
ther. When  the  user  re- 
leases his  transmitter  but- 
ton, the  patch  receiver  re- 
sponds by  enabling  the 
patch  transmitter  again  in 
the  same  way  as  described 
previously.  Thus  the  user 
can  hear  his  call  being  pro- 
cessed (the  called  party's 
phone  ringing  and  being  an- 
swered). The  user  may  talk 
to  his  party  in  a  normal 
push-to-talk  mode  with  the 
exception  of  the  1.3-second 
maximum  delay  and  the 
"clicking/' 

Disconnecting  the  patch 
is  simply  a  matter  of  the 
user  keying  his  transmitter, 
pausing  for  the  receive  win- 
dow, and  signaling  the  dis- 
connect code.  The  OFF 
DIGIT  code  also  disables 
the  patch  transmitter  from 
keying  and  locks  the  patch 
receiver  in  the  receive 
mode. 

The  disadvantages  to  this 
method  of  autopatching 
are  the  "clicks"  and  the 
delay  in  speaking  to  your 
called  party.  The    'clicks1' 
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are  somewhat  distracting  to 
some  and  are  quite  toler- 
able by  others  I  found  that 
with  increasing  use  you  can 
get  used  to  the  "clicking/' 
and  after  experimentation, 
about  1.3  seconds  was 
about  the  right  speed  to 
sample  for  a  user's  signal. 
Of  course,  you  can  set  the 
speed  to  just  about  any- 
thing you  feel  is  right,  with- 
in  reason.  For  example,  try- 
ing to  make  the  "click" 
shorter  by  narrowing  the  re- 
ceive window  less  than  40 
milliseconds  depends  on 
your  transmitter-receiver 
switching  time.  Obviously, 
you  should  use  a  crystal- 
controlled  receiver  (synthe- 
sized receivers  are  much 
too  slow,  about  140  milli- 
seconds). Also,  the  same  ap- 
plies for  the  transmitter  as 
well.  Another  point  is  the 
method  used  to  switch  the 
antenna  from  receiver  to 
transmitter.  Relays  are  also 
much  too  slow  because 
they  add  to  the  total  switch- 
ing transition.  Rf  detecting 
(diode  switching)  in  the 
newer  VHF  radios  works 
very  welL 

The  advantages  are  cost, 
simplicity,  portability,  and 
frequency  conservation 
Since  there  are  no  duplex- 
ers  or  similar  rf  plumbing, 
you  save  about  $350  to 
$400  You  don't  need  an  ex- 
pensive VHF  radio  such  as  a 
Motorola   Micor  (which   a 


-9 


2N2K>2 


Fig.  2.  Interface  logic  circuit 


good  repeater  would  use 
and  costs  over  $1000).  I 
used  an  I  com  IC-22A,  which 
was  purchased  used  for  less 
than  $200.  The  modifica- 
tions amounted  to  tapping 
the  audio,  the  COR  line, 
and  the  transmitter  key, 
Later,  I  removed  a  22-mi- 
crof arad  capacitor  from  the 
squelch  dc  amplifier  to 
speed  up  the  switching 
time.  There  are  other  modi- 
fications that  could  be 
made  to  improve  the 
switching  time,  but  I  de- 
cided to  study  the  present 
design  before  making  any 
more  changes.  Since  the 
VHF  radio  is  small  and  can 
be  run  from  a  battery  and 
there  is  no  rf  plumbing,  the 
machine  is  very  portable 
and  has  good  emergency 
communications  potential. 
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TELEPHONE 

_  ME  =inG 


auTQ    PATEN 
AUDrO    AND 
M-90^"    TONE 
DECODER 


TIF-RING 
RELAY 


All  you  need  is  a  phone  line, 
a  quarter-wave  whip  anten- 
na, and  a  single  channel  as- 
signment 

The  photograph  shows 
the  second  breadboard  ver- 
sion of  the  machine.  The 
first  version  was  a  real  rat's 
nest.  Come  to  think  of  it. 
the  second  version  has  just 
as  many  wires  going  in 
every  direction,  but  it  works 
quite  well.  Ken  Koster 
WA7RYP  is  one  of  the  lo- 
cals who  worked  on  this 
project  with  me.  Ken  was 
eager  to  supply  some  vital 
circuits  as  well  as  his  exper- 
ience to  make  this  machine 
work  Ken  loaned  me  his 
Teltone^M  M-907  touch- 
tone  decoder  from  his  450- 
MHz  repeater.  The  decoder 
is  about  4  inches  long  and  J 
inches  wide.  It  uses  opera- 
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Fig.  3.  Block  diagram. 
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tional  amplifiers  for  tone 
conditioning  and  a  40-pin 
LSI  for  tone  verification, 
timing,  digit  output  and 
other  functions.  The  decod- 
er has  an  881-Hz  clock  out- 
put which  we  used  as  a 
timebase  to  the  control  cir- 
cuit for  switching  the  trans- 
mitter and  receiver.  The 
unit  costs  about  $85  and  it 
mounts  on  another  one  of 
Ken's  boards  piggy-back 
style.  Ken's  main  board  also 
contains  the  autopatch 
audio  and  telephone  inter- 
face circuitry.  This  circuitry 
is  shown  in  the  photograph 
in  front  of  the  Heathkit  Dig- 
ital Designer  which  con- 
tains the  interface  and  con- 
trol logic  for  the  IC-22A. 

After  a  few  hours  of  blitz 
building,  we  had  the  second 
version  ready  for  on-the-air 
tests.  Using  a  Wilson  Mark 
IV  with  a  tone  pad,  Ken 
punched  up  the  access,  got 
the  dial  tone,  punched  up 
the  local  number,  and  there 
she   was       the    good    ol' 


time  lady.  We  dialed  up  a 
few  ham  friends  for  reports 
and  made  a  few  adjust- 
ments to  the  audio  levels  at 
the  same  time. 

Later  on  that  evening, 
Ken  and  I  were  talking  sim- 
plex on  the  machine's  VHF 
channel.  I  got  this  wild  idea 
to  call  our  friend  Dave 
Miller  WB5WCC  in  New 
Mexico!  Ken  topped  it  by 
suggesting  that  he  dial  the 
number  from  his  location 
about  5  miles  away.  So  I  dis- 
abled the  long-distance 
dump  circuit  and  Ken  start- 
ed to  dial  Dave  A  few  sec- 
onds later,  Dave  was  talk- 
ing to  Ken  about  our  effort, 
A  few  short  years  ago,  Dave 
was  a  local  ham  who  was 
participating  in  our  efforts 
for  a  single-frequency  ma- 
chine. Actually,  he  was  sur- 
prised we  finally  did  it  He 
knows  that  we  dream  a  lot 
and  that  our  fantasies  sel- 
dom turn  into  connected 
silicon  chips.  During  this 
liveon-the-air  conversation, 


Dave  was  giving  his  call  and 
identifying  the  machine. 
The  call  lasted  just  a  few 
short  minutes,  but  when  it 
was  over,  several  hams  who 
were  listening  in  started 
calling  the  DX  in  New  Mex- 
ico! 

The  schematic  of  the  in- 
terface logic  is  shown  in  Fig. 
2,  An  881-Hz  clock  signal 
from  the  M-907  is  used  to 
clock  a  CMOS  4040  (a  di 
vide-by-4096  chip).  The 
4040  is  configured  to  pro- 
vide a  receive  window 
pulse  every  1.3  seconds.  By 
referring  to  a  data  book, 
you  can  easily  change  the 
sample  rate  and  receive 
window  pulse  width.  The 
output  of  the  4040  is 
NANDed  and  used  to  reset 
itself  (the  4040).  The  value 
of  R1  and  C1  are  not  very 
critical.  The  4011  latch 
gates  the  output  of  the  COR 
Darlington  transistor  pair  to 
allow  the  COR  line  to  con- 
trol the  output  of  the  4040. 
The  COR  LINE  and  the  4011 


latch  control  the  transmit- 
ter keying  line  by  using 
some  4011  NAND  gates.  A 
few  transistors  are  used  for 
the  receiver  COR  and  key 
line.  The  resistor  values  of 
these  circuits  are  not  very 
critical  either  The  transis- 
tor Darlington  circuits  may 
require  some  changes  for 
the  specific  radio  they  are 
to  interface.  Fig.  3  illus- 
trates a  block  diagram  of 
the  machine.  The  audio  cir- 
cuits interface  the  radio  to 
the  phone  line  and  the  tone 
decoder. 

Remember,  this  machine 
is  not  a  repeater  and  cannot 
be  used  to  contact  another 
ham  via  a  downlink  radio 
path.  The  machine  can  only 
transmit  what  it  hears  from 
the  phone  line  and  send  to 
the  phone  line  what  the 
patch  receiver  hears.  I 
would  be  interested  in  hear- 
ing from  anyone  who  knows 
about  any  similar  efforts  or 
any  improvements.  Please, 
SASE  tetters  only.B 
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CENTRAL  NEW  YORK'S  MOST  COMPLETE  HAM  DEALER 


♦  COM  1C-TJ0 


KENWOOD  T5BJ06 
000 

^^■^Hi  V  DRAKE  TR?OP7  — 

Featuring  Kenwood,  Yaesu,  lcomt  Drake,  Ten-Tec,  Swan,  Dentron,  Alpha,  Robot, 
MFJ,  Tempo,  Astron,  KLM,  Hy  Grain,  Mosley,  Larsen,  Cushcraft,  Hustler,  Mini 
Products,    Bird,    Mirage,    Vibroplex,    Bencher,    Info-Tech,    Universal    Towers, 

Callbook.  ARRL,  Astatic,  Shore,  Collins,  AEA<  We  service  everything  we  sett! 

Write  or  calf  for  quote-  You  Won't  Be  Disappointed.  PT^3| 

We  are  just  a  few  minutes  off  the  NYS  Thru  way  (1-90)  Exit  32  L:  I   A 


QUI  O*  SU![ 
ORDER  TQU  FREE 

800-448-9338 


ONEIDA  COUNTY  AlPORT  TERMINAL  BUILDING 
^357  ORISKANY    NEW  YORK  13424 

S   •    Res    Ca  Mh  lrt&4 


Warren  .  K2IXN 
Bali  ■  WA2M5H 

Al  -  WA2MS1 
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WE'RE   ROLIN 
IN  CRYSTALS! 

2  Meter  Crystals  —  $3.95  each 
(10  or  More  —  63.50  each) 

Quick  Delivery 


We  Stock  Crystals  For: 

Clegg  Drake  kom 

Kenwood  Midland  Regency 

Standard  Wilson  Yaesu 

Lafayette  Tempo  VHF  Eng 

(Custom  Crystal  Orders  Accepted.) 


Rolin  Distributors 

P.O.  Box  436  Department  7 
Dunellen,  N.J.  08812 

201-469-1219 

Precision  Cut  Land  Mobiles  Available 


PHASE  II 

TWIN  ANTENNA 


*  SUPEflU-  POUND.  100-UPH  GRAriiAG- 
KEftC  MOW  WnH  HUAft  BASE 

*  S-B  WAVE  FOR  PHASE  II  SIGNAL 

*  AND  * 

*  174    MVf    FOR  CLOSE  IN  AND   RE- 
STRICTED HEIGHT  AREAS 

*  INSTANT  CHANGE-OVER 

*  SUPERIOR  PERFORMANCE 

*  STAFNUSS  STEEL  SPAING  AND  WHIP 

*  CHROME  ON  BRASS  BASE-  COM  PARE  ■ 

*  BOTH     AKTtNNAS     ARE      FREQUENCY 
ADJUSTABLE 

*  COMPLETE  WTTH  17   FffT  OF  FOAM 


COAX  AND  PI -2 59  CONNECTOR 

MADE  IN  USA. 

INTRODUCTORY  PRICE: 
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COMPARER 


TWO  ANTENNAS  FOR  THE  PRICE  OF  ONE! 
JIM ATEUR  WHOLESALE  ELECTRONICS 

SSI?  aw  129th  Terrace,  Mianu  Florida  33l?e 

telephone  (305}  233-3631  -  Tele*  80-3356 

HOURS    9  -  5  Monday  thru  Frafcay 

•  US  DISTRIBUTOR*  DEALER  WDUIRtfS  fWWTEO 
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SUPERIOR 

COMMERCIAL  GRADE 

2-METER  FM  TRANSCEIVER 


FREE! 

TOUCH-TONE* 
PAD  KIT  INCLUDED 


COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


-  8  MHZ  FREQUENCY  COVERAGE,  INCLUDING  CAP/MARS  BUILT  IN:  Re- 
ceive and  transm in  42.000  to  14 9  995  MHz  in  selectable  steps  of  S  orl  0  kHz 

CTQMPAR1 

•  SIZE   .    :f  levabie!  Only  W  by2%"  byW.C 

-  MICROCOMPUTER  CONTROL:  All  frequency  control  is  earned  oul  by  a 
microcomputer 

•  MUSICAL  TONE  ACCOMPANIES  KEYBOARD  ENTRIES:  When  a  key  is 
pressed,  a  brief  musical  tone  indicates  positive  entry  into  the  microcomputer 
COMPARE! 

-  PUSHBUTTON  FREQUENCY  CONTROL  FROM  MICROPHONE  OR 
PANEL:  Frequency  te  selected  by  buttons  on  the  front  panel  or  microphone 

-  8  CHANNEL  MEMORY:  Each  memory  channel  is  reprogrammable  and  stores 
the  frequency  and  offset  Memory  is  backed  up  by  a  N iCAD  battery  when 
power  is  removed 

•  INSTANT  MEMORY  1  RECALL:  By  pressing  a  button  on  the  microphone  or 
front  panel  memory  channel  1  may  be  accessed  immediatery. 

•  MEMORY  SCAN:  Memory  channels  may  be  continuously  scanned  for  quick 
location  of  a  busy  or  vacant  frequency. 

-  PROGRAMMABLE  BAND  SCAN:  Any  section  of  the  band  may  be  scanned  in 
steps  of  5  or  10  kHz.  Scan  limits  are  easily  re  programmed. 

.  DISCRIMINATOR  SCAN  CONTROL  (AZDEN  EXCLUSIVE  PATENT):  The 
scanner  stops  by  sensing  the  channel  center,  so  the  unit  always  lands  on  the 
correct  frequency  3ARE  ihis  with  other  units  that  claim  to  scan  m  5-  kHz 


THREE  SCAN  MODES  WITH  AUTO  RESUME:  "Sampling"  mode  pauses  ar 
busy  channels,  then  resumes  "Busy  moae  stops  at  a  busy  channel,  then 
resumes  shortly  after  frequency  clears.  "VacanT  mode  stops  at  a  vacant 
channel  and  resumes  when  signal  appears.  If  desired,  auto  resume  may  be 
prevented  by  pressing  one  button  COMPAf 

REMOTABLE  HEAD;  The  control  head  may  be  locaied  as  much  as  15  feet 
away  from  the  main  unit  using  the  optional  connecting  cable.  COMPARE! 


-  PL  TONE  OSCILLATOR  BUILT  IN:  Frequency  is  adjustable  to  access  PL 
repealers. 

•  MJCRO PHONE  VOLUME'FREQ,  CONTROL  Both  Junctions  may  be 
adjusted  from  either  the  microphone  or  front  panel 

•  NON-STANDARD  OFFSETS:  Three  accessory  offsets  can  be  obtained  for 
CAP/ MARS  or  unusual  repeater  splits.  CAP  and  Air  Force  MARS  splits  are 
BUILT  FN!  COMP/ 

•  25  WATTS  OUTPUT:  A I  so  5  watts  low  power  to  conserve  batteries  <n  portable 
use. 

-  GREEN  FREQUENCY  DfSPLAY:  Frequency  numerals  are  green  LEDs  for 
superior  visibility 

•  RECEIVER  OFFSET:  A  channel  lock  switch  allows  monilonng  of  the  repeater 
input  frequency 

•  SUPERIOR  RECEIVER:  Sensrtmty  is  better  than  O^fi  uV  lor20-dB  quieting 
and  0,1 9  uV  for  1 2-dB  SINAQ  The  squelch  sensilrvsty  is  superb,  requinng  less 
than  0.1  uV  to  open  The  receiver  audfO  circuits  are  designed  for  maximum 
intelligibility  and  fidelity.  COMPARE' 

•  ILLUMINATED  KEYBOARD:  Keyboard  backlighting  allows  it  to  be  seen  a! 
night. 

•  TRUE  FM,  NOT  PHASE  MODULATION:  Transmitted  audio  quality  is  op- 
timized by  the  same  high  standard  of  design  and  construction  as  is  found  in  the 
receiver  The  microphone  amplifier  and  compression  circuils  offer  intelligibility 
second  to  none 

-  OTHER  FEATURES:  Dynamic  microphone  bui IV in  speaker,  mobile  mounting 
bracket  external  remote  speaker  iack(head  and  radio)  and  much,  much  more 
All  cords  ptugs.  fuses  microphone  hanger  eJc  included.  Weight  6  lbs. 

•ACCESSORIES:  CS- EC K  15-foot  remote  cable.  CS-6R  6-ampac  power 
supply.  CS-AS  remote  speaker  CS-TTK  touch  tone*  microphone  kit 
(wired  and  tested! 


AMATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


sat 7  s  w  1 29th  Terrace.  Miami,  Florkaa  331 76 
Telephone  (305)  233-3631  -  Telex.  80-3356 
HOURS  9  -  5  Monday  thru  Friday 
•  U.S.  DISTRIBUTOR*  DEALER  INQUIRIES  INVf 


<* =800-327-3102 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER 


Bob  tngfe  K9QLL 
Franklin  IL  62638 


The  Cheapskate 

a  checker  for  bargain  diodes 


With  a  mighty  hum  and 
a  cloud  of  smoke, 
another  power  supply  bites 
the  dust!  Sound  familiar?  If 
it  does  and  if  you  roll  your 
own  as  I  do,  the  diode  ana- 
lyzer discussed  here  will 
help  save  your  projects  by 
preventing    unworthy    di- 


odes from  creeping  into  an 
otherwise  good  job, 

After  a  few  of  my  bargain 
diodes  turned  out  not  to  be 
bargains,  even  after  check- 
ing them  on  a  "diode 
tester,"  I  decided  to  build  a 
tester  that  would  check  the 
actual  prv  and  forward  volt- 


age drop  of  a  diode  and  to 
do  it  with  as  little  cash  out- 
lay as  possible, 

The  Cheapskate  analyzer 
will  provide  you  with  the  in- 
formation you  need  when 
selecting  or  grading  bar- 
gain*pack  diodes.  The  culls 
can  be  used  for  noncritical 
applications,  one-way 
wires,  etc.  And,  the  good 
ones  can  be  graded  for  per- 
formance at  whatever  volt- 
age or  current  levels  are  re- 
quired by  the  circuit  they 
are  to  be  used  in.  It  requires 
no  external  meters  or  con- 
nections other  than  to  the 
diode  under  test. 

Experience  has  taught 
me  that  test  jigs  and  alliga- 
tor clip  leads  with  1000 
volts  or  so  on  them  can  be 
an  unhappy  combination  if 
one  gets  careless  or  is  in  a 
hurry.  This  is  the  reason  for 
the  alMn-one-box  design. 


Front  panel  of  the  diode  analyzer 
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This  device  will  allow 
you  to  test  diodes  under  ac- 
tual anticipated  operating 
voltages  or  currents  and  to 
match  diodes  for  HV  recti- 
fier strings  or  other  pur- 
poses. 

This  article  is  not  a  step- 
by-step,  how-to™make  it 
type  for  the  simple  reason 
of  economics  It  does  not 
make  sense  to  build  an  ex- 
pensive device  to  test  bar- 
gain semiconductors.  Al- 
though once  built,  I  would 


recommend  testing  any  di- 
ode that  you  intend  to  use, 
even  so-called  first-quality 
ones,  as  it  will  prevent  some 
nasty  surprises. 

The  tester  (Fig  1)  consists 
of  two  variable-voltage  sup- 
plies and  their  associated 
metering  and  switching  cir- 
cuits. 

VT1  is  a  0-to-1 30-volt  Var- 
iac;  a  50-Watt  rheostat 
could  be  used  instead.  The 
idea  is  to  vary  the  input 
voltage,  so  whichever 
means  your  scrounging  or 
junk  box  provides  will  work. 

R1,  R2,  and  R*  are  limit 
ing  resistors  and  limit  the 
voltage  out  of  the  prv  test 
section  to  agree  with  the 
meter  scale  in  use.  In  my 
case,  this  meter  (M2)  was  a 
50-piA  unit  with  scales  of 
100,  15,  and  3  So,  I  set  Rl, 
R2f  and  R*  and  R4,  R5,  and 
R6  for  full-scale  readings  of 
1000.  100,  and  15  volts  at 
maximum  setting  of  VT1 
The  meter  that  you  use  in 
your  voltmeter  circuit  will 
determine  the  values  for 
these  resistors.  I  would  rec- 
ommend a  meter  with  a  50- 
or  100-fiA  movement  as 
best  suited  for  this  applica- 
tion. The  meters  that  you 
have  available  will  depend 
on  the  size  of  your  junk  box 
or  what's  on  sale  at  the  lo- 
cal hamfest 


As    high-current   dc    me- 
ters  are   not  cheap  — even 


used  — the  best  bet  is  to  use 
a  shunt.  My  favorite  is  a 
0  001 -Ohm  shunt  used  with 
a  50-hA  meter.  The  shunt  is 
either  11-7/8"  of  #10  solid 
copper  wire  or  7-7/16"  of 
#12  solid  copper  wire.  The 
series  resistor  value  will  de- 
pend on  the  internal  resis- 
tance of  the  meter  and  the 
desired  range  of  the  meter 
Just  divide  the  full-scale 
reading  of  meter  in  volts  by 
the  current  in  Amps  needed 
tor  full-scale  deflection. 
Then  subtract  the  internal 
resistance  of  the  meter 
used  to  find  the  series  resis- 
tor value  (e.g.,  0.025  volts 
full-scale  and  25  Amps. 
0025  V/0 00005  A  =  500 
Ohms  —  300-Ohm  meter 
resistance  =  200-Ohm 
series  resistor)  For  other 
ranges,  remember  that  the 
voltage  drop  for  the  0,001- 
Ohm  shunt  will  be  0001 
volt  per  Amp  of  current 
through  the  shunt.  Use  #10 
wire  for  30  to  50  Amps. 

When  measuring  the  in- 
ternal resistance  of  meters 
with  sensitive  movements, 
use  a  series  resistor  of 
known  value  to  prevent  ex- 
ceeding the  range  of  the 
meter  under  test. 

Transformer  T1  is  a  small 
unit  of  unknown  origin  that 
provides  approximately 
1000  V  ac  to  D1  and  D2, 
which  are  1-kV,  1-Amp 
units.  CI  and  C2  are  1-/jF 
600-volt  paper  caps.  A  1-  or 
2-nF,  2-kV  oil-filled  unit 
would  be  perfect  here  but 
will  have  to  wait  until  the 
next  hamfest.  Do  not  use  a 
string  of  high-capacity  elec- 
trolytic* here  as  it  will  strain 
T1  and  take  quite  a  time  to 
discharge.  Ml  is  a  50-jiA 
meter  from  the  same 
junked  unit  as  M2,  The 
meter  scale  here  is  unim- 
portant All  that  is  neces- 
sary is  to  indicate  when  a 
few  microamps  of  current 
be^in  to  flow  in  order  to  es- 
tablish checkpoints  when 
matching  diodes 

T1  can  be  any  type  of 
small  transformer  capable 
of  delivering  whatever  max- 
imum   prv    you    wish    to 


check.  Since  current  drain 
is  very  small,  the  smaller  T1 
is  physically,  the  easier  it 
will  be  to  package.  R3  is  a 
limiting  resistor  and  should 
be  high  enough  to  limit  the 
shorted  output  to  around 
100  fiA  at  TVs  maximum 
output.  (Yes,  Waldo,  diodes 
do  come  as  dead  shorts  oc- 
casionally and  some  of  us 
can't  guess  which  end  of  an 
unmarked  unit  is  the  cath- 
ode every  time.) 

T2  is  a  2.5-volt  10-Amp 

filament  transformer  to 
provide  current  for  the  Ifvvd 
(forward-voltage  drop]  test. 
T2  could  be  a  5-volt  wind- 
ing on  T1  However,  I  want- 
ed to  test  high-current  recti- 
fiers so  I  used  what  I  had 
available  D3  is  a  5G-voltr 
25-Arnp  stud-mount  diode. 
C3  is  10  jiF  at  30  volts  and 
M3  is  a  5-Amp  unit,  R7  gives 
me  a  full-scale  reading  of  3 
volts  on  M2 

S3  is  a  rotary  switch.  It 
could  easily  be  a  DP3T  slide 
switch  if  it  can  handle  the 
necessary  voltage.  S2  is  a 
DPDT  center-off  toggle 
switch,  and  if  you  buy  only 
one  part  this  should  be  it.  It 
should  be  rated  for  what- 
ever !fwcj  you  are  designing 
for,  and  the  center-off  posi- 
tion is  necessary  for  safety 
when  using  the  unit.  As  a 
matter  of  fact,  a  momen- 
tary switch  is  not  a  bad  idea 
even  though  operation 
would  then  be  two-handed. 

Construction  Hints 

1)  Do  not  rush  to  your  lo- 
cal parts  house  and  buy  all 
the  parts  First,  it  would  be 
expensive  (the  2-Amp  Vari- 
ac  is  around  $20  to  $30) 
and,  second,  you  will  not 
have  the  opportunity  for  a 
good  scrounging  session 

2)  Do  not  use  chassis 
ground;  use  a  ground  bus  in- 
stead This  will  help  prevent 
shocks. 

3)  Use  a  large  container 
so  that  you  will  have  room 
for  future  modifications 
and  additions. 

4)  Group  control  func- 
tions in  a  logical  arrange- 
ment 


Fig.  1  The  diode  analyzer  schematic  diagram. 


Operation 

For  prv  test,  install  a  di- 
ode (cathode  to  positive), 
set  volts  adjust  to  mini- 
mum,  set  to  lowest  prv 
range,  set  range  switch  S2 
to  prv,  turn  on  power,  and 
advance  volts  adjust.  If  M1 
goes  off  scale,  reverse  the 
diode  connections  and  try 
again,  advancing  volts  ad- 
just and  52  range  switch  un- 
til a  point  is  found  where  a 
very  rapid  increase  in  cur- 
rent occurs  for  a  very  small 
increase  in  voltage  This  is 
the  breakdown  or  zener 
point  for  the  diode  under 
test.  The  voltage,  at  the 
breakdown  point,  is  the  prv 
of  the  diode.  Rate  the  diode 
well  under  the  actual  prv, 
especially  in  power  supply 
circuits. 

If  the  diode  under  test 
shows  a  steady  rise  in  cur- 
rent for  an  increase  in  volt- 
age, discard  it  or  use  it  in  a 
noncritical  use.  It  will  be- 
come very  apparent  after 
testing  your  first  handful  of 
bargain  diodes  why  they 
were  priced  so  low. 

For  testing  the  forward- 
voltage  drop  (Ifwd  test), 
turn  off  power,  reverse  the 

diode  connections  (cathode 
to  negative),  set  volts  adjust 
to    minimum,    switch    to 

Ifwd-  turn  on  powei\  and 
advance  volts  adjust  until 
M3  indicates  proper  Ifvvd 
for  the  diode  under  test.  M2 


will  show  the  voltage  drop 
across  the  diode.  For  a  good 
silicon  diode,  this  will  beO  4 
to  08  volts,  depending  on 
the  temperature  and  specif- 
ic type  of  diode.  Remember 
that  the  diode  will  be  dissi- 
pating I  X  V  power,  so 
don't  take  too  long  for  this 
test.  It  is  possible  to  destroy 
the  diode  rather  quickly. 

If  you  test  zener  diodes, 

remember  that  the  current 
will  be  limited  by  R3  to  a 
very  low  value  However, 
the  zener  point  will  show 
up  very  clearly  because  M2 
will  rise  to  the  zener  volt- 
age and  refuse  to  go  higher 
with  an  increase  in  the  set- 
ting of  volts  adjust.  M1  may 
go  off  scale  under  these 
conditions,  so  if  you  test 
zeners  often,  a  shunt  and 
switch  could  be  added  or  a 
separate  circuit  could  be 
added  for  testing  zeners  on- 

lv. 

This  project  has  been 
well  worth  the  time  spent  in 
construction  and  design.  It 
provides  a  very  worthwhile 
addition  to  my  bench  and 
has  provided  an  extra  bo- 
nus in  that  I  use  it  as  a 
source  of  low-current  volt- 
age and  for  checking  leak- 
age of  unmarked  capaci- 
tors. Last  but  not  least  I 
now  know  that  when  I  in- 
stall a  diode  in  a  project 
that  its  specs  will  meet  the 
requirements  of  the  circuit 
in  which  it  is  installed. ■ 
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"Small  wonder".., speech  processor, 
N/W  switch,  IF  shift  digital  display 


The  compact  all  solid-state 
HF  SSB/CW  mobile  or  fixed 
station  TS-130  Series  trans- 
ceiver covers  3.5  to  29,7  MHz, 
including  the  three  new  bands. 

TS-130  SERIES  FEATURES: 

•  80-10  meters,  including  the 
new  10,  18,  and  24-MHz 
bands.  Receives  WWV. 


•  TS-130S  runs  200  W  PEP/160 
W  DC  input  on  80-15  meters 
and  160  W  PEP/140  W  DC  on 
12  and  10  meters.  TS-13QV 
runs  25  W  PEP/20  W  DC 
input  on  all  bands, 

•  BuilHn  speech  processor. 

•  Narrow/wide  filter  selection  on 
both  CW  (500  Hz  or  270  Hz) 
and  SSB  (1.8  kHz)  with 
optional  filters, 


•  Automatic  selection  of  side* 
band  mode  (LSB  on  40 
meters  and  below,  and  USB 
on  30  meters  and  above).  SSB 
REVERSE  switch  provided. 

•  Built-in  digital  display. 

•  Built-in  RF  attenuator. 

•  IF  shift  (passband  tuning), 
■  Effective  noise  blanker, 

OPTIONAL  ACCESSORIES: 

•  PS-30  base-station  power 
supply. 

•  YK-88C  (500  Hz)  or 
YK-88CN  (270  Hz)  CW  filler 

•  YK-88SN  (18  kHz)  narrow 
SSB  filter. 

•  AT-130  compact  antenna  tuner 
(80-10  meters,  including  three 
new  bands). 

•  SP-120  external  speaker. 


VFO-120  remote  VFO. 

MB-100  mobile  mounting 

bracket. 

PS-20  base-station  power 

supply  for  TS-1 30V. 


Optional  DFC-230  Digital 
Frequency  Controller 

Frequency  control  in  20-Hz 
steps  with  UP/DOWN  micro- 
phone (supplied  with  DFC-230). 
Four  memories  and  digital 

display,  (Also  operates  with 
TS-120S,  TS-530S.  and 
TS-830S.) 
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^op-notch*. .  VBX  notch, 
IF  shift  wide  dynamic  range 


"he  TS-830S  has  every  con- 
ceivable operating  feature 
built-in  for  160-10  meters  (in- 
cluding the  three  new  bands) 
It  combines  a  high  dynamic 
range  with  variable  bandwidth 
tuning  (VBT),  IF  shift,  and  an  IF 
notch  filter,  as  well  as  very 
sharp  filters  in  the  455-kHz 
second  IE  Its  optional 
VFO-230  remote  digital  VFO 
provides  five  memories 


TS-830S  FEATURES: 

•  LSB,  USB,  and  CW  on  160-10 
meters,  including  the  new  10* 
18,  and  24-MHz  bands. 
Receives  WWV. 

•  Wide  receiver  dynamic 
range.  Junction  FETs  in  the 
balanced  mjxer,  MOSFET  RF 
amplifier  at  low  level,  and 
dual  resonator  for  each  band. 

•  Variable  bandwidth  tuning 
(VBT),  Varies  IF  filter  pass- 
band  width. 


Notch  fitter  (high-Q  active 
circuit  in  455-kHz  second  If 
IF  shift  (passband  tuning) 
Built-in  digital  display  (six 
digits,  fluorescent  tubes), 
analog  dial,  and  display 
hold  (DH)  switch. 

Noise-blanker  threshold  level 

control. 

6146B  final  with  RF  negative 

feedback.  Runs  220  W  PEP 

<SSB)/1BQ  W  DC  (CW)  input 

on  all  bands. 

Built-in  RF  speech  processor. 

Narrow/wide  filter  selection 
on  CW, 

SSB  monitor  circuit  to  check 
transmitted  audio  quality 

RIT  (receiver  incremental 
tuning)  and  XIT  (transmitter 
incremental  tuning). 


OPTIONAL  ACCESSORIES: 

•  SP-230  external  speaker  with 
selectable  audio  fill 

•  VFO-230  external  digital  VFO 
with  20-Hz  steps,  five 
memories,  digital  display 

•  AT-230  antenna  tuner/SWR 
and  power  meter /antenna 
switch   160-10  meters, 
including  three  new  bands, 

«  VG-455C  (500  Hz)  or 
YG-455CN  (250  Hz)  CW 
hlter  for  455  kHz  IF. 

•  YK-88C  (500  Hz)  or 
YK-88CN  (270  Hz)  CW  filter 
for  8.83  MHz  IF 

•  KB-1  deluxe  heavyweight  knob. 

•  (VFOs  for  TS-830S,  TS-530S, 
TS-130  Series,  and  TS-120S 
are  compatible  with  all  four 
series  of  transceivers.) 
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IF  shift/  digital  display,  narrow-wide 
switch 


The  TS-530S  SSB/CW 
transceiver  covers  160-10 
meters  using  the  latest,  most 
advanced  circuit  technology,  yet 
at  an  affordable  price. 

TS-530S  FEATURES: 

•  160-10  meter,  LSB,  USB.  CW, 
all  amateur  frequencies, 
including  new  10, 18,  and  24 
MHz  bands.  Receives  WWV 
on  10  MHz, 


Built-in  digital  display  (six 
digits,  fluorescent  tubes),  with 
analog  dial 


IF  shift  tunes  out  interfering 

signals. 

Narrow/wide  filter  selector 

switch  for  CW  and/or  SSB. 

Built-tn  speech  processor,  for 

increased  talk  power 

Wide  receiver  dynamic  range, 

with  greater  immunity  to 

overload. 

Two  6146Bhs  in  final,  allows 

220W  PEP/180  W  DC  input  on 

all  bands. 

Advanced  single-conversion 

PLL.  lot  better  stability, 

improved  spurious 

characteristics, 

Adjustable  noise-blanker,  with 

front  panel  threshold  controL 


•  RIT/XIT  front  panel  control 
allows  independent  fine-tuning 
of  transmit  or  receive 
frequencies. 

OPTIONAL  ACCESSORIES: 

•  SP-230  external  speaker  with 
selectable  audio  filters. 

•  VFO-240  remote  analog  VFO. 

•  VFQ-230  remote  digital  VFO, 

•  AT-23Q  antenna  tuner/SWR/ 
power  meter, 

•  MC-50  desk  microphone 

•  KB-1  deluxe  VFO  knob. 

•  YK-88C  (500  Hz)  or 
YK-88CN  (270  Hz)  CW  filter 

•  YK-88SN  (1.8  kHz)  narrow 
SSB  fitter. 
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"Quad  Bander'.,. dual 
scan,  IF  shift,  FM,  SSB 

The  TS-660  is  a  unique,  all- 
mode  transceiver  designed  for 
operation  on  6, 10;  12,  and 
15  meters. 

TS-660  FEATURES: 

•  FM,  SSB  (USB),  CW  and  AM 
operation. 

•  10  Hz  step  digital  VFO,  The 
frequency  step  is  determined 
by  mode  of  operation. 


VFOs,  memory, 
,  CW,  AM 

•  F.  STEP  switch  allows  alterna- 
tive step  size  in  each  mode. 

•  Dual  VFOs  built-in. 

•  5  channel  memory  stores  fre- 
quency and  band  information. 

•  Memory  scan  scans  all  bands, 
skips  channels  not  in  use. 

•  UP/DOWN  push-button  fre- 
quency control  on  microphone. 

•  UP/DOWN  bandswitch. 
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•  Frequency  lock  function 
switch. 

•  IF  SHIFT  circuit  buelt-in. 

•  Fluorescent  digital  display 
shows  Tx/Rx  frequencies. 

•  Squelch  circuit  for  FM,  SSB, 

CW  and  AM. 

•  CW  semi  break-in  circuit, 

with  CW  side  tone 

•  10  W  RF  output  on  SSB,  CW, 
FM,  4  Won  AM. 

•  Two  antenna  terminals 
provided. 


•  R1T  control.  •  Noise  blanker 

OPTIONAL  ACCESSORIES: 

•  PS-20  power  supply. 

•  SP*120  external  speaker. 

•  MB-100  mobile  mounting 
bracket. 

•  YK-88C  normal  CW.  (500  Hz) 
filter  or  YK-88CN  narrow 
band  CW.  (270  Hz)  filter 

•  YK-88A  AM  {6  kHz)  filter. 

•  VOX-4  speech  processor/ 
VOX  unit. 
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"Now  hear  this"... 
digital  display,  front 
speaker,  easy  tuning 

The  R-dOO  is  a  high 
performance,  general  coverage 
communications  receiver 
covering  150  kHz  to  30  MHz 
in  30  bands,  at  an  affordable 
price.  Use  of  PLL  synthesized 
circuitry  provides  high 
accuracy  of  frequency  with 
maximum  ease  of  operation. 


R-600  FEATURES: 

■  150  KHz  to  30  MHz 
continuous  coverage,  AM. 
SSB,  or  CW 

•  30  bands,  each  1  MHz  wide, 
for  easier  tuning. 

•  Five  digit  frequency  display, 
with  1  KHz  resolution, 

•  6  kHz  IF  filter  for  AM  (wide), 
and  2.7  kHz  filter  for  SSB. 
CW  and  AM  (narrow}. 

•  Up -conversion  PLL  circuit, 


MN0<«**M 


for  improved  sensitivity, 
selectivity,  and  stability. 

Communications  type  noise 
blanker  eliminates  "pulse- 
type*  noise 

RF  Attenuator  allows  20  dB 

attenuation  of  strong  signals. 

Tone  control. 

Front  mounted  speaker. 

"SM  meter,  with  1  to  5  SINPO 

scale,  plus  conventional 

"S"  meter  scale. 

Coaxial,  and  wire  antenna 


Digital  world  clock  with 
two  24 -hour  displays, 
quartz  time  bate 

The  HC-10  digital  world  clock 
with  dual  24-hour  display 
shows  local  time  and  the  time 
in  10  preprogrammed  plus  two 
programmable  time  zones. 


terminals  for  tow  impedance 
(50  £2),  Wire  terminals  for 
high  impedance  (500  Q}> 

•  100.  120.  220,  and  240  VAC, 
50/60  Hz,  Selector  switch  on 
rear  panel. 

•  Optional  13.8  VDC  operation 
using  DCK-1  cable  kit 

•  Other  features: carrying  handle 
headphone  jack,  and  record  ja 

OPTIONAL  ACCESSORIES: 

•  DCK-t  DC  Cable  kit. 

•  SP-100  External  Speaker, 


R-IOOO 

"Hear  there  and  everywhere?., 
easy  tuning,  digital  display 


The  R-1000  is  an  amazingly 
easy-to-operate,  high- 
performance,  communications 
receiver,  covering  200  kHz  to 
30  MHz  in  30  bands.  This  PLL 
synthesized  receiver  features  a 
digital  frequency  display  and 
analog  dial  plus  a  quartz 
digital  clock  and  timer. 

R-1000  FEATURES: 

•  Covers  200  kHz  to  30  MHz 
continuously, 


30  bands,  each  1  MHz  wide. 

Five-digit  frequency  display 
with  1-kHz  resolution  and 
analog  dial  with  precise  gear 
dial  mechanism. 

Built-in  12-hour  quartz  digital 
clock  with  timer  to  turn  on 
radio  for  scheduled  listening 
or  control  a  recorder  through 
remote  terminal. 

Step  attenuator  to  prevent 
overload. 


•  Three  IF  filters  for  optimum 
AM,  SSB.  CW.  12-kHz  and 
6-kHz  (adaptable  to  6-kHz 
and  2.7-kHz)  for  AM  wide  and 
narrow,  and  2  J-kHz  filter  for 
high-quality  SSB  (USB  and 
LSB)  and  CW  reception, 

•  Effective  noise  blanker 

•  Terminal  for  external  tape 
recorder 

•  Tone  control 

Built  in  4-inch  speaker. 

•  Dimmer  switch  to  control 
intensity  of  S-meter  and  other 
panel  lights  and  digital  display. 


•  Wire  antenna  terminals  tor 
200  kHz  to  2  MHz  and  2  MHz 
to  30  MHz,  Coax  terminal  for 
2  MHz  to  30  MHz. 

•  Voltage  selector  for  100,  120, 
220.  and  240  VAC.  Also 
adaptable  to  operate  on  13.8 
VDC  with  optional  DCK-1  kit 

OPTIONAL  ACCESSORIES; 

•  SP-100  matching  external 
speaker. 

•  HS-6  lightweight,  open-air 
headphone  set. 

•  HS~5  and  HS-4  headphones, 

•  DCK-1  modification  kit  for 
12-VDC  operation. 


SP-100 


FMOOQ 


HS-5 


4  P- 
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TR- 

3IG  performance ,  small  size  f  smaller 


The  TR-2500  is  a  compact  2 
neter  FM  handheld  transceiver 
eaturing  an  LCD  readout,  10 
:hannel  memory,  lithium  battery 
nernory  back-up.  memory  scan, 
Dfogiammable  automatic  band- 
scan,  Hi/Lo  power  switch  and 
3uilt-in  sub-tone  encoder 

rR-2500  FEATURES: 

•  Extremely  compact  size  and 
light  weight  66  {2-5/8}  W  x 
168  (6-5/8)  H  x40  (1-5/8)  D, 
mm  (inches),  540  g,  (1.2  lbs) 
with  Ni-Cd  pack. 

»  LCD  digital  frequency  readout, 

with  memory  channel  and 

function  indication. 
»  Ten  channel  memory,  includes 

"MO"  memory  for  non-standard 

split  frequencies. 

•  Lithium  battery  memory  back- 
up, built-in,  (estimated  5  year 
life)  saves  memory  when 
Ni-Cd  pack  discharged, 

•  Memory  scan,  stops  on  busy 
channels,  skips  channels  in 
which  no  data  is  stored. 

•  UP/DOWN  manual  scan  in 
5  KHz  steps, 

•  Repeater  reverse  operation. 


CONVENIENT  TOP  CONTROLS 
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2.5  W  or  300  mW  RF  output 
(HI/LOW  power  switch.) 
Programmable  automatic  band 
scan  allows  upper  and  lower 
frequency  limits  and  scan 
steps  of  5  KHz  and  larger 
(5,  10.15.20,  30  KHz.  .etc) 
to  be  programmed. 
Built-in  tuneable  (with  variable 
resistor)  sub-tone  encoder 
Built-in  16  key  autopatch 

encoder 

Slide-lock  battery  pack. 

Keyboard  frequency  selection 

across  full  range. 

Extended  frequency  coverage; 

143.900  to  148.995  MHz  in 

5  KHz  steps. 

Optional  power  source,  MS-1 

mobile  or  ST-2  AC  charger/ 


power  supply  allows  operation 
while  charging.  (Automatic 
drop4n  connections.) 

•  High  impact  plastic  case. 

•  Battery  status  indicator. 

•  Two  lock  switches  for 
keyboard  and  transmit. 

STANDARD  ACCESSORIES: 

•  Flexible  rubberized  antenna 
wrth  BNC  connector 

■  400  mAH  heavy-duty  Ni-Cd 
battery  pack. 

•  AC  charger. 

OPTIONAL  ACCESSORIES: 

•  ST-2    Base  station  power 
supply  and  quick  charger 
(approx,  1  hr). 

•  MS-1     1 3.8  VDC  mobile  stand/ 
charger/power  supply. 

•  TU-1     Programmable  "DIP 
switch*  (CTCSS)  encoder. 

•  SMC-25  Speaker  microphone. 

•  LH-2     Deluxe  top  grain 
cowhide  leather  case. 

•  PB-25     Extra  Ni-Cd  battery 
pack,  400  mAH,  heavy-duty. 

•  BT-1  Battery  case  for  AA 
manganese  or  alkaline  cells 
(not  Ni-Cd). 

•  VB-2530  RF  power  amplifier 

•  BH-2  Belt  hook 

•  WS-1  Wrist  strap. 

•  EP-1  Earphone. 


'R-7850 

40  W,  15  memories/offset  recall,  scan, 
priority,  autopatch  (DTMF) 


\pnwoimJ  s  remarkable 

IN   7850  2  meter  1  M  mobile 

trans*  eiyer  provides  all  the 

features  you  could  riosirr 

including  a  powerful  40  watts 

rjutptfl    A  25  w*il1  version.  the 
TR  7800  is  ,ilsu  available 

TR  7850  FEATURES: 

•  an  watts  output  with  selectable 

hiqh  i>r  tow  power  operation 

•  15  mullilunclinn  mommy 

channels  easily  selectable 
with  ii  rotary  a mtroii  Ml  Mi:4 
memorize  frequency      _ 

ami  offset  I  *  6G0  KHz      _- 
or  simplex) 


M14      memorize  transmit 
and  receive  frequencies 
independently  lor  non  standard 
offset   MO      priority  channel, 
w*lh  simplex    *  600  KHz  or 
non  standard  offset  operation 
Internal  battery  back  up  for 
memories  Requires  four  AA 
Ni-Cd  batteries,  (not 
supplied) 


Extended  frequency 
coverage.  143  900-148  995 
MHz  in  5  or  10  KHz  steps 
Priority  alert  Beep  alerts 
operator  when  signal 
appears  on  priority  channel 
Built  in  autopatch  encoder 
(DTMF)   All  12  plus  four 
additional  DTMF  signaling 
tones  (With  simultaneous 
push  of  REV  switch.) 
Autoscan  of  memories  and 
entire  band  Scan  resumes 
automatically 
Front  panel  keyboard 

'  r impact  size. 
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UP/DOWN  manual  scan  ol 
entire  band  and  memories, 
using  UP/DOWN  microphone 
(supplied) 

•  Repeater  reverse  switch 

•  Separate  digital  displays  for 
frequency  and  memory 
channel 

•  LED  S/RF  bar  meter 

•  Tone  switch 
Matching  accessories  for 
fixed  station  operation 

•  KPS  12  power  supply  (for 
TR  7850) 

•  KPS-7  power  supply  ffor 
TR  7800) 


Compact  mobile  speaker 
Only  2-11/16  Wx  2-1/2  H  x 
2-1/8  D  (inches) 
Handles  3  watts  of  audio 


tp/J. 


Miniaturized, 

5  memories,  memory/ 

band  scan 

The  TR-7730  is  a  very  compact 
25  watt,  2-meter  FM  mobile 
transceiver  reasonably  priced. 

TR-7730  FEATURES: 

•  Dimensions:  5-3/4  W  x  2  H  x 
7-3/4  D,  inches.  Weighs 

as  ibs. 


The  TR  77"i0  is  avarlable  in  two 
variations  a  16-key  autopatch 
UP/DOWN  microphone 
(MC'46;  version  anrj  a  basic 
UP/DOWN  microphone  version 
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•  Extended  frequency 
coverage,  143.900-146.995 
MHz.  in  5  or  10  KHz  steps. 

•  25  watts  RF  output  power, 
with  HI /LOW  power  switch, 

•  5  memories  for  operation  in 
simplex  or  repeater  modes, 

«  Memory  scan,  plus  automatic 
band  scan, 

•  UP/DOWN  manual  scan  on 
microphone  (supplied). 

•  Four  digit  LED  frequency 
display. 

•  S/RF  bar  meter.  LED 
indicators  for  BUSY.  ON-AIR, 


tfff4%, 


REPEATER  offset 

•  Tone  switch  for  internal  tone 
encoder  (not  Kenwood 
supplied) 

•  Offset  switch,  ±600  kHz. 
Non-standard  offset  uses 
fifth  memory, 

OPTIONAL  ACCESSORIES: 

•  MC-46  16-key  autopatch 
UP/DOWN  microphone. 

•  SP-40  compact  mobile 
speaker. 

•  KPS-7  fixed  station  power 
supply. 


Synthesized  70-cm  FM 
mobile  rig 

•Covers  440-450  MHz.  in 
25  KHz  steps,  with  two  VFOs. 

•  Transmit  offset  switch  for 

±5  MHz.  Non-standard  offset 
uses  fifth  memory. 
8  HI/LOW  power  switch  selects 
10  or  1  watt  RF  output. 

•  Similar  to  TR-7730  in  other 
features,  including  five 
memories,  memory  scan,  auto- 
matic band  scan,  UP/DOWN 
manual  scan,  four  digit  display, 
S/RF  bar  meter  LED  indicators, 
tone  switch,  and  same  optional 
accessories. 


•  M046  16-key  autopatch 
UP/DOWN  microphone, 


^ew  2-meter  direction''.. compact  rig 
with  FM/SSB/CW,  scan/  five  memories 


The  TR-9000  combines  the 
convenience  of  FM  with  long 
distance  SSB  and  CW,  It  is 
extremely  compact    .  perfect 
for  mobile  operation.  Matching 
accessories  are  available  for 
optimum  fixed-station  operation. 

TR-9000 


FM,  USB.  LSB,  and  CW. 
Only  6-11/16  inches  wide. 
2-21/32  inches  high. 
9-7/32  inches  deep. 


•  Two  digital  VFOs,  with  select- 
able tuning  steps  of  100  Hz, 
5  kHz,  and  10  kHz. 

Digital  frequency  display.  Five, 
four,  or  three  digits,  depending 
on  selected  tuning  step, 
■Covers  143.9000- 
148.9999  MHz. 

•  Band  scan . , .  automatic  busy 
stop  and  free  scan, 

•  SSB/CW  search  of  selectable 
9.9-kHz  bandwidth  segments. 


•  Five  memories  . . .  four  for 
simplex  or  ±600  kHz  repeater 
offsets  and  the  fifth  for  a  non- 
standard offset  (memorizes 
transmit  and  receive  frequency 
independently), 

UP/DOWN  microphone  (stan- 
dard) for  manual  band  scan, 

■  Noise  blanker  for  SSB  and  CW. 
RIT  (receiver  incremental 
tuning)  for  SSB  and  CW, 
RF  gain  control. 
CW  sidetone. 

Selectable  RF  power  outputs 
...  10  W  (Hl)/1  W  (LO) 

•  Mobile  mounting  bracket  with 
quick-release  levers. 

•  LED  indicators  . . .  ON  AIR. 
BUSY  and  VFO 


OPTIONAL  ACCESSORIES: 

•  PS-20  fixed-station  power 
supply. 

■  SP-120  fixed-station  external 
speaker. 

•  BO-9  System  Base , . ,  with 
power  switch,  SEND/RECEIVE 
switch  (for  CW),  memory- 
backup  power  supply,  and 
headphone  jack, 

•  MC-46  16 -key  autopatch 
UP/DOWN  microphone. 


PS-20 


TR-9000 


BO& 


SP-120 
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TL-922-A 


legal  power  on  160-15  meters 


The  TL-922A  linear  amplifier  pro- 
vides maximum  legal  power  on 
the  160-15  meter  Amateur  bands. 

TL-922A  FEATURES: 

•  2000  W  PEP  (SSB)nOOO  w 
DC  (CW,  RTTY)  input  power 
on  160,  80,  40,  20,  and  15 
meters,  with  80  W  drive. 

•  Excellent  JIvID  characteristics, 

•  Pair  of  EtMAC  3-500Z  high- 


performance  transmitting 
tubes. 

•  Safety  protection, 

•  Blower  with  automatic  iurnoff- 
delay  circuit. 

•  Variable  threshold  level 
type  ALC. 

•  Two  meters,  one  indicating 
plate  current,  and  the  other 
indicating  grid  current,  relative 
RF  output  and  high  voltage 


SM-220 

High-performance 

oscilloscope  for 
various  monitoring 
functions 

The  SM-220  Station  Monitor 
provides  a  variety  of  waveform- 
observing  capabilities,  and  an 
optional  pan  display. 


A  wide  selection  of  optional 
accessories  is  offered  for 
optimum  operating  flexibility.  In 
addition  to  the  optional  items 
listed  With  each  piece  of  equip- 
ment described  in  this  catalog, 
the  following  accessories  are 
also  available: 


PC-1  phone  patch  with  hybrid 
Circuit  and  VU  meter  for  null 
and  audio  gain  measurements. 

DM- 

Dip  meter 
performs  many  RF 
measurements 

The  DM-81  dip  meter  is  highly 
accurate  and  features,  in  addi- 
tion to  the  traditional  inductive- 
coupling  technique,  capacitive 
coupling  for  measuring  metal- 
closed  coils  and  toroidal  coils. 


MC-60  deluxe  duaJ  impedance 
(50KQ/50GQ)  desk  microphone 
with  4-pin  connector,  A!so 
available  with  UP/DOWN  switch, 
in  6  or  8-pin  connector  versions, 


DM-81  FEATURES: 

Measuring  range  of  700  kHz- 

250  MHz  in  seven  bands. 

Built-in  storage  compartment 

for  all  seven  coils,  capacitive 

probe,  earphone,  and  ground 

clip  lead. 

All  solid-state  and  builHn 

battery, 

HC-25U  and  FT-243  sockets 

for  checking  crystals  and 

marker-generator  function. 

Amplitude  modulation. 

FET  for  good  sensitivity. 

Absorption  frequency  meter 

function. 

•  Earphone  for  monitoring 
transmitted  signals. 

•  Capacitance  probe  for 
measuring  resonant  frequen- 
cies without  removing  coil 
shields,  and  also  for  measuring 
resonant  frequencies  of 
toroidal  coils. 


HS-6  lightweight,  open-air 
headphone  set. 


KPS-21  13.8  VDC  fixed-station 
power  supply.  21A  intermittent. 
16A  continuous. 
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SM-220  FEATURES: 

•  Monitors  transmitted  SS8  and 
CW  waveforms  from  1,8  to 
150  MHz. 

•  Monitors  signal  waveforms  in 
receiver's  IF  stage. 

•  Functions  as  high-sensitivity, 
wide-frequency-range  (up  to 
10  MHz)  oscilloscope. 

•  Tests  linearity  of  linear  amptifi- 
ers  (provides  trapezoid  pattern), 

•  Allows  observation  of  RTTY 
tuning  points  (cross  pattern), 

•  BuitHn  two-tone  (1000-Hz  and 
1575-Hz)  generator. 

-  Expandable  to  pan-display 
capability  for  observing  the 
number  and  amplitude  of 
stations  within  a  switchabfe 
±20  kHz/±100  kHz  bandwidth. 

OPTIONAL  ACCESSORIES: 

•  BS-8  pan-display  module  for 
TS-180S,  TS-530S.  TS-83QS, 
and  TS-820  Series. 

•  BS-5  pan-display  module  for 
TS-520  Series. 


KB-1  deluxe,  heavyweight, 
aluminum  knob  for  TS-830S. 
TS-530S,  rS  1805    fS  8205. 
and  R-820. 


RD-20  50Q  RF  dummy  load. 
(DC-500  MHz)  SOW  intermittent, 
20  W  continuous. 


MC-46  16-key  autopatch 
UP/ DOWN  microphone, 

OTHER  ACCESSORIES: 

MC-50  dynamic  dual- 
impedance  (50  kQ/500Q)  desk 
microphone. 

MC-30S  (500Q)  and  MC-35S 
(50  k£)  dynamic  noise- 
cancelmg  hand  microphones. 

HS-5  deluxe  SQ  headphone  set, 
HS-4  8Q  headphone  set. 

NOTE:  Prices  and  specifica- 
tions of  all  Trio-Kenwood 
products  are  subject  to 
change  without  prior  notice 
or  obligation. 
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Kenwood  banner. 


Only  the  best  dealers  are  Authorized  Kenwood  Dealers,  If  your  dealer  displays  a 
Kenwood  Authorized  Deafer  banner  and  plaque  in  his  store,  you  wifl  know  he  can 
provide  you  with  the  service  you  demand  *, ,  of  the  same  quality  as  factory  service. 
Authorized  Kenwood  Dealers  employ  factory-trained  service  technicians,  maintain 
an  extensive  inventory  of  spare  parts,  and  have  direct  access  to  factory  service 
information-  When  you  deal  with  an  Authorized  Kenwood  Dealer,  you  deal  with  an 
expert  on  the  entire  line  of  Kenwood  Amateur  Radio  equipment 


ALABAMA 
Long's  Electronics 

2808  7tn  Avenue  Soutfi 

Birmingham.  AL  35233 
(205)  252-7589 

ALASKA 

Reliable  Electronics 

3306  Cop©  Street 
Anchorage,  AK  99503 
(907)  279-5100 

ARIZONA 

Power  Communications 

1640  W,  Camelback  Road 
Phoenix.  AZ  85015 
(602)  241-9288 

CALIFORNIA 

Ham  Radio  Outlet 

2620  West  La  Raima 
Anaheim,  CA  92801 
(714)  761-3033 

Ham  Radio  Outlet 
999  Howard  Avenue 
Burtingame,  CA  94010 
(415)  342*5757 

Ham  Radio  Outlet* 

2811  Telegraph  Avenue 
Oakland.  CA  94609 
(415)451*5757 

Ham  Radio  Outlet 

5375  Kearny  Villa  Road 
San  Diego.  CA  92123 
(7T4)  560-4900 

Ham  Radio  Outlet 
6265  Sepulveda  Boulevard 
Van  Nuys,  CA  91401 
(213)  988-2212 

Henry  Radio,  Inc. 
931  North  Euclid 
Anaheim,  CA  92801 
(714)  772-9200 


Henry  Radio.  Inc. 
2050  S  Bandy  Dnve 
Los  Angeles,  CA  90025 
(213)  B20-1234 
Webstar  Radio 

2602  East  Ashtan 

Fresno.  CA  93726 
(209)  224-5111 

COLORADO 

CW  Electronic  Sales  Co. 
800  Lincoln  Street 
Denver.  CO  80202 
(3031  893-5525 

FLORIDA 

Amateur  Electronic  Supply 

621  Commonwealth 
Orlando,  FL  32803 
(305)  894  3238 
Amateur  Radio  Center 
2805  N  E  Second  Avenue 
Miami,  FL  33137 
(305)  573-8383 

HAWAII 

Honolulu  Electronics 

819  Keeaumoku  Street 
Honolulu  HI  96814 

(808)  949-5564 

IDAHO 

Rosa  Distributing  Co. 

78  South  State  Street 
Preston,  ID  83263 
(208)  SS2O830 

ILLINOIS 

Erickson  Communications 

5456  IM.  Milwaukee  Ave. 
Chicago.  IL  60630 
(312)631-5181 

INDIANA 

Graham  Electronics 

133  South  Pennsylvania 
Indianapolis,  IN  46240 
7)  635-5453 


Hoosier  Electronics 
P.O.  Box  2001 
*9  Meadows  Shopping  Ctr. 
Terre  Haute,  IN  J  7802 
(812)  238-1456 
Kryder  Electronics 
2810  Maplecrest  Road 
Georgetown  N.  Shopping  Ctr. 
Fort  Wayne,  IN  46815 
(219)  484-4946 

IOWA 

HI,  Incorporated 

RO.  Box  864 
1601  Avenue  "D" 
Council  Buffs,  IA  51502 
(712)  323-0142 

KANSAS 

Associated  Radio  Comm. 

RO,  Box  4327 

8012  Conser 

Ovefland  Park,  KS  66204 

(913)  381-5901 

MARYLAND 

Electronic  Int'l  Service 
11305  Elkm  Street 
Wheaton,  MD  20902 
(301)  94  6-1088 
The  Comm  Center 
9624  Ft.  Meade  Road 
Laurel,  MD  20810 
(301)  7920600 

MICHIGAN 

Radio  Supply  &  Engineer 

85  Seiden  Avenue 

Detroit  Ml  48201 

(313)831-3175 

MINNESOTA 
Midwest  Amateur 
Radio  Supply,  Inc.* 

3452  Fremont  Avenue  Soul 
Minneapolis.  MN  55142 
(6I2J  521-5252 


MISSOURI 

Ham  Radio  Center 

8342  Olive  Boulevard 
St,  Lours.  MO  63132 
(314)  993-6060 
Henry  Radio  Company 
211  North  Main  Street 
Butler,  MO  64  730 
(816)  679-3127 
Midcom  Electronics 
8516  Manchester  Road 
St  Louis.  MO  63144 

(314)  961  9990 

MONTANA 

Conley  Radio  Supply 
318  North  l6th  Street 
Billings,  MT  59101 
(406)  259-9554 

NEBRASKA 

Communications  Center 
1840  -O*  Stteet 
Lincoln,  NB  68508 
(402)  476-733* 

NEVADA 

Amateur  Electronic  Supply" 
1072  N,  Raneho  Drive 
Las  Vegas.  NV  891  Oh 
(702)  647-3114 

NEW  HAMPSHIRE 
Tufts  Radio  & 
Elect.  Supply 
61  Lowell  Road 
Hudson.  NH  03051 
(60S)  883-5005 

NEW  MEXICO 
Electronic  Module 
601  North  Turner 
Hobbs,  NM  88240 
[505)  397-3022 

NEW  YORK 

Adirondack  Radio  Supply 

RO  Box  88 

T 65-1 91  West  Main  Street 

Amsterdam.  NY  12010 

(518)  842  8350 

Harrison  Radio 

Corporation 

20  Smith  Street 

Farmingdale* 

Long  Island,  NY  11735 

(516)  293-7990 

Radio  World 

Oneida  County  Airport 

Terminal  Building 

Onskany,  NY  13424 

(315)  337-0203 

OHIO 

Amateur  Electronic  Supply 

28940  Euclid  Avenue 
Wickliffe,  OH  44092 
(216)  585-7388 
Srepco  Electronics 
314  Leo  Street 
Dayton,  Ohio  45404 
(513)  224-0871 
Universal  Amateur 
Radio,  Inc. 
1260  Atda  Drive 
Reynoldsburg,  OH  43068 
(614)  866-4267 

OKLAHOMA 
Derrick  Electronics  * 

RO,  Box  45  7 
714  West  Kenosha 
Broken  Arrow,  OK  74012 
(918)  251*9923 

Kryder  Electronics* 

5826  Northwest  50th 
MacArthur  Sq.  Shopping  Cfr. 
Oklahoma  City,  OK  73122 
(4051  789-1951 


Radio,  Inc. 

1000  Soutn  Mam 
Tulsa.  OK  74119 
(918)  587-9123 

OREGON 

Portland  Radio  Supply 

12  34  S.W.  Stark  Street 
Portland,  OR  97205 
(503)  228-8647 

PENNSYLVANIA 

Hamtromcs/Trevose 
4033  Brownsville  Road 

svose,  PA  19047 
(215)  357-1400 

J.R.S.  Distributors 

646  West  Market  Street 
York,  PA  17404 
(717)  854-8624 

SOUTH  CAROLINA 
G.LS.M.O. 

Communications 
1039  Latham  Street 
Rockhill,  SC  29730 
(803)  366-7157 

SOUTH  DAKOTA 
Burghardt  Amateur 
Center 

P.O.  Box  73 

208  East  Kemp  Avenue 
Watertown.  SD  57201 
(60S)  886-7314 

TENNESSEE 
Amateur  Radio  Supply 

of  Nashville 

615  S  Gallatin  Road 

Madison,  TN  37115 

(615)  868-4956 

Memphis  Amateur 

Electronics 

1465  Wells  Station  Road 

Memphis,  TN  38108 

(901)  683-9125 

TEXAS 

Douglas  Electronics 
1H6  South  Staples 
Corpus  Christi.  TX  78404 
(512)863-5103 
Electronics  Center 
2809  Ross  Avenue 
DaJlas,  TX  75201 
(214)  526-2023 
Hardin  Electronics 
5635  East  Rosedale 
Fort  Worth,  "DC  76112 
(817)  429-9761 
Madison  Electronics 
1508  Mc Kinney  Avenue 
Houston,  TX  77010 
(713)  658-0268 
Kennedy  Associates 
2618  Rigsby  Avenue 
San  Antonio,  TX  78222 
(512)  333-6110 

WASHINGTON 
ABC  Communications 
17550  15th  Avenue  N  E 
Seattle,  WA  98155 
(206)  364-8300 
Amateur  Radio  Supply  Co. 
6213  13th  Avenue  South 
Seattle,  WA  98108 
(206)  767-3222 

WISCONSIN 

Amateur  Electronic  Supply 
4828  W.  Fond  Du  Lac  Ave. 
Milwaukee,  Wl  532 16 
(414)  442-4200 

As  of  October  1,  1981,  at)  of 
the  above  are  fully  Autho- 
rized Trio-Kenwood  Com- 
munications, dealers. 


©KENWOOD 

*^    TRIO-KENWOOD  COMMUNICATIONS 

1111  West  Walnut,  Compton.  California  90220 
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lohn  M.  Franke  WA4WDL 
1310  Boiling  Ave. 
Norfolk  VA  23508 


Constant  Current 
from  a  Voltage  Regulator 


Ever  needed  a  constat!  t- 
_  current  supply?  Recent- 
ly, I  needed  a  constant-cur- 
rent source  to  test  some  in- 
candescent lamps  as  radio- 
frequency  broadband  noise 
generators.  Rather  than  de- 
sign an  elaborate  circuit,  I 
decided  to  try  using  a  sim- 
ple technique  by  which  a 
constant-voltage  regulator 
can  supply  a  constant  cur- 
rent 

If  a  fixed  resistor  is 
placed  across  the  output  of 
a  three-terminal  voltage 
regulator,  the  current 
drawn  from  the  supply  is  in- 


dependent of  the  supply 
voltage.  Hence,  if  the  regu- 
lator circuit  with  fixed  load 
is  placed  in  series  with  any 
device,  the  current  through 
the  device  will  be  constant 
and  equal  to  the  regulator 
output  voltage  divided  by 
the  fixed  load  resistance. 
The  circuit  configuration  is 
shown  in  Fig.  1. 

The  output  current  is  set 
by  R1_  For  a  5-volt  regula- 
tor; the  output  current  is: 
I  =  5/R1 . 

The  maximum  output 
current  cannot  exceed  the 
regulator's  output   current 


rating  Hence,  with  a  stan- 
dard 7805  or  LM309K,  R1 
should  not  be  smaller  than 
5  Ohms.  The  power  dissi- 
pated by  R1  is  25/R1.  The 
wattage  rating  of  the  resis- 
tor should  be  at  least  twice 
this  value.  The  voltage  drop 
across  the  regulator  is  the 
supply  voltage  minus  the 
load  voltage  and  must  not 
be  permitted  to  fall  below  7 
tfolts  The  supply  voltage 
must  therefore  be  greater 
than  7  volts  plus  the  load 
voltage  or:  V5^7+  RLlreg- 

If  the  difference  between 
the  supply  and  load  volt- 


ages drops  to  less  than  7 
volts,  the  current  will  no 
longer  be  constant  but  will 
decrease.  This  can  be  seen 
in  Fig.  2,  where  the  output 
current  as  a  function  of  sup- 
ply voltage  for  different 
load  resistances  is  plotted. 
One  caution;  Do  not  let 
the  supply  voltage  exceed 
the  input  voltage  rating  of 
the  regulator  chip,  which  is 
usually  35  volts.  Since  I  first 
tried  this  technique,  the  cir- 
cuit also  has  been  used  to 
stabilize  the  current  to  a 
CW  laser  diode  system 
where  I  work.H 
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501-623-6027 

DNE,  INC.,  RT.  7,    BX257     -« 
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POLICE    CODE 


Two-meter  H.T.  Amplifier  Kit 


ask  about 

our  other 
UHF&VHF 
amplifier  Kits 


1  5  watts  in—  20  out 
COR  8NC  in—  SO-239  Oul 
small  size:  1-3/16"  x  3"  *  4-1/2" 
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Henry  C.  flwe/l  fc  N4L/H 
Rte.  2,  Box  20C 

Cleveland  NC  2701 3 


The  Hesitator: 
A  Windshield  Wiper  Control 

a  rainy  day  project 


This  article  is  for  the 
amateur  who  wants  to 
make  an  inexpensive  elec- 
tronic device,  using  an  inte- 
grated circuit,  for  his  own 
pleasure  or  as  a  gift  to  a 
friend  or  friends.  It  is  a  hesi- 
tation circuit  for  your  auto* 
mobile  windshield  wiper 
and  will  cause  delays  of  2 
seconds  up  to  15  seconds  in 
the  repetition  cycle  of  the 


IGNITION     SWITCH 

"HUN1"  Ofl  "ACCESSOR*"   POSmON  1 12  VI 


windshield  wiper.  It's  great 
for  misty  or  very  light  rain* 
falls. 

It  was  mounted  in  a  small 
box,  fitted  behind  the  in- 
strument panel,  and  mount- 
ed by  the  potentiometer- 
securing  nut  The  wiring 
changes  require  the  cutting 
of  one  wire  in  the  wiper  mo- 
tor circuit  and  the  soldering 
of  ground  and  12-volt  pow- 
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Fig.  1  Automobile  wiring  circuit  of  windshield  wiper  con- 
trol The  *  indicates  the  point  at  which  the  hesitation  con- 
trol unit  is  installed, 
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er  leads.  I've  built  three  for 
my  friends  and  one  for  my- 
self; they  work  great 

Automobile  Wiring 

The  standard  wiring  for 
an  automobile  windshield 
wiper  circuit  is  shown  in  Fig. 
1.  To  understand  the  sim- 
plicity of  the  required 
wiring  changes,  let's  go 
through  the  circuit.  The  ig- 
nition switch  is  in  engine 
run  or  accessory  position. 
To  make  the  wiper  motor 
run,  it  is  necessary  to  have  a 
complete  circuit  from  12 
volts  to  the  motor  and  then 
to  ground.  Notice  that  two 
switches  are  involved:  the 
wiper  selector  switch, 
which  permits  selecting  a 
low-speed,  high-speed,  or 
off  position,  and  a  wiper 
motor  switch  with  parked 
and  run  positions. 

In  the  off  position  of  the 
wiper  selector  switch  and 
parked  position  of  the  wip- 
er motor  switch,  12  volts 
cannot  be  supplied  to  the 
wiper  motor 

If   the    wiper    selector 


switch  is  turned  to  LO,  12 
volts  is  supplied  to  the  LO 
connection  of  the  motor, 
then  to  ground,  and  the  wip- 
er motor  moves  the  wind- 
shield wiper  across  the  face 
of  the  windshield.  When  the 
selector  switch  is  turned  to 
HIP 12  volts  is  connected  to 
the  HI  winding  of  the  mo- 
tor, which  moves  the  wind- 
shield wiper  at  the  higher 
speed, 

Anytime  the  motor  is  run- 
ning, it  actuates  an  SPDT 
switch  that  alternately 
moves  from  ground  to  12 
volts.  The  ground  position 
is  known  as  the  parked  posi- 
tion and  the  12-volt  posi- 
tion as  the  run  position.  The 
run  position  takes  up  ap- 
proximately 95%  of  the 
total  time  for  one  cycle  of 
movement  of  the  wiper. 

When  the  wiper  selector 
switch  is  moved  to  the  OFF 
position,  12  volts  is  no  long- 
er applied  to  the  motor 
from  the  SW1  contacts.  If, 
as  is  the  usual  case,  the  wip- 
er blades  are  not  in  the  nest- 


ed  position  at  turn-off  time, 
the  wiper  motor  switch  will 
be  in  the  run  position. 
While  in  this  position,  12 
volts  will  be  connected 
through  the  switch,  through 
the  OFF  position  SW2  con- 
tacts of  the  wiper  selector 
switch,  and  to  the  LO  wind- 
ing of  the  motor.  The  motor 
will  continue  to  run  until 
the  motor  switch  is  auto- 
matically moved  to  the 
parked  position.  At  that 
time,  voltage  is  no  longer 
applied  to  the  motor  and 
the  wiper  blades  stop  at 
their  nested  position. 

To  put  in  a  hesitation 
control  circuit,  it  is  neces- 
sary to  break  and  insert 
such  a  control  at  the  point 
shown  in  Fig,  1.  (See  the 
asterisk.) 

Fig.  2  shows  the  insertion 
of  the  control  unit,  which 
essentially  is  an  SPOT 
switch  contact  operated  by 
a  relay,  at  that  point. 

In  the  unenergized  con 
dition  of  the  relay,  as 
shown,  the  contacts  look 
like  a  straight-through  con- 
nection, and  the  wiper  se- 
lector switch  is  in  control  as 
already  explained  (Keep 
the  wiper  selector  switch  in 
the  OFF  position.)  When  we 
momentarily  (1/2  second,  or 
so)  switch  the  control  unit 
contacts  to  12  volts  manu- 
ally, the  wiper  motor  will 
run  and  move  the  wiper  mo- 
tor switch  to  the  run  posi- 
tion. The  wiper  blades  will 
make  one  complete  cycle 
and  return  to  the  nested  po- 
sition. Power  to  complete 
the  cycle  is  from  12  volts, 
through  the  wiper  motor 
switch  run  position,  the  OFF 
position  of  wiper  selector 
switch  SW2,  through  the  un- 
energized position  of  the 
control  unit  switch,  and  to 
the  wiper  motor.  The  motor 
stops  when  the  wiper  motor 
switch  goes  to  the  parked 
position. 

All  we  have  to  do  to 
make  a  hesitation  control- 
ler is  to  devise  a  periodic 
short-term  on-condition  of 
its  output  so  as  to  momen- 


tarily connect  the  LO  motor 
lead  to  1 2  volts  to  get  it  into 

a  run/park  cycle  and  to  vary 
the  time  delay  between  re- 
peating cycles. 

Hesitation  Control  Unit 

The  hesitation  control 
unit  is  designed  around  the 
faithful  555  timer.  I  learned 
how  to  use  the  timer  from 
references  1,  2,  3,  and  4.  I 
know  that  there  are  a  lot 
more  articles  on  555  appli- 
cations, but  these  were 
enough. 

Fig.  3  shows  the  schemat- 
ic of  the  circuit  used  with 
the  555  timer  in  the  astable, 
or  oscillatory,  mode.  Two 
diodes  in  the  timing  circuit, 
CR1  and  CR2,  are  used  to 
select  the  charge  and  dis- 
charge times  independent 
of  each  other's  time  con- 
stant. 

Assume  that  the  timing 
capacitor,  CI,  is  charging 
towards  12  volts  through 
CR1  and  Rl.  The  timer  out* 
put  (pin  3)  will  be  high,  and 
the  length  of  time  it  is  high 
is  a  function  of  R1  and  CI 
With  the  values  shown,  it  is 
about  1/2  second  When  C1 
charges  to  the  threshold 
trip  level  of  the  timer,  both 
pin  3  and  pin  7  go  low,  Then 
timing  capacitor  C1  will  dis- 
charge to  ground  (pin  7) 
through  CR2,  R2,  and  R3 
The  length  of  time  the  timer 
is  off  is  a  function  of  the 
values  of  CI,  R2,  and  R3.  R3 
is  a  potentiometer  which  is 
varied  to  control  the 
amount  of  "hesitation"  of 
the  output.  In  the  design 
shown,  it  is  approximately  2 
to  15  seconds,  R2  is  used  to 
provide  a  minimum  time 
delay  when  R3  is  at  its  zero 
Ohms  position- 
As  soon  as  the  capacitor 
discharges  to  the  lower  trip 
level  of  the  555,  pin  3  again 
goes  high,  completing  the 
cycle.  This  oscillation  con- 
tinues as  long  as  power  is 
applied  to  the  circuit. 

For  those  who  might 
want  to  change  the  above 
times:    charge    time  = 
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Fig.  2.  Windshield  wiper  control  with  hesitation  control  unit 
added. 


67C1R1;  discharge  time  = 
67(R2  +  R3)C1 ,  where  C  is  in 

farads  and  R  is  in  Ohms. 

Because  the  relay  which 
pin  3  drives  is  an  inductive 
load,  protective  diodes  are 
required  to  prevent  the  in- 
ductive kick  at  turn-off 
from  latching  or  otherwise 
damaging  the  output  of  the 
timer, 

Construction 

Construction  of  the  con- 
trol unit  was  made  as  sim- 
ple and  inexpensive  as  pos- 
sible. A  chassis  box  2-3/4" 
X  2-1/8"  XI -5/8''  was  used, 
Prepunched  perfboard  with 
holes  spaced  on  a  0.1  "x 
0.1"  grid  measuring  1-3/8" 
X 1-7/8"  was  used  as  the 
mounting  board  for  all 
components  except  the  re- 
lay and  its  two  diodes.  The 


board  was  selected  to  per* 
mit  an  8-pin  IC  socket  to  be 
used  for  the  555,  The  board 
was  mounted  on  the  back 
of  the  switch/potentiome- 
ter by  drilling  two  holes  in 
the  board  to  clear  the 
switch  lugs,  Using  #16  solid 
wire  to  the  lugs  was  suffi- 
cient to  hold  the  board  se- 
curely to  the  potentiome- 
ter/switch combination. 
Point-to-point  wiring  was 
used  for  the  components. 

The  relay  used  is  of  the 
plastic-cased  type.  It  was 
mounted  to  the  box  by  re- 
moving its  plastic  cover  and 
drilling  a  hole  in  the  top  of 
it  to  pass  a  #6  machine 
screw.  The  screw  must  be  a 
flat-head  type,  with  the 
head  on  the  inside  of  the 
plastic  cover,  Use  of  a  flat- 
head  screw  provides  suffi- 
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Fig.  3«  Windshield  wiper  hesitation  control  schematic. 
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SPILLOVER! 


You  may  be  losing  up  to  half  the  available 
output  from  your  vertical  gain  antenna 
because  of  RF  spillover.  The  amazing 
AEA  Isopole  with  unique  decoupling 
design,  virtually  eliminates  RF  spillover 
and  can  help  you  multiply  your  power 
in  all  directions  on  the  horizon  relative 
to  an  ideal  half-wave  dipole,  or  end-fed 
non-decoupled  "gain"  antennas, 

ADVANCED  ELECTRONIC 
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P.O.  BOX  2160, 
LYNNWOOD,  WA  98036 
CALL  206/775  7373 
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Brings  you  the 
Breakthrough! 


cient  clearance  between 
the  relay  and  the  screw 
head  When  the  cover  is  re- 
assembled with  the  relay* 
the  whole  thing  is  mounted 
on  the  side  of  the  chassis 
box  with  an  external  nut. 

Four  connections  are  re- 
quired between  the  control 
unit  and  the  automobile:  12 
volts,  ground,  motor,  and 
switch.  A  solder  lug  secured 
under  a  chassis  box  screw 
was  used  for  the  ground 
connection.  I  could  not  find 
a  suitable  three-post  ter- 
minal board,  so  I  ended  up 
using  three  phono  jacks  and 
plugs;  it  is  nice  to  be  able  to 
disconnect  leads  in  case 
maintenance  is  ever  re- 
quired. The  potentiometer 
nut  is  used  to  secure  the 
control  unit  to  the  instru- 
ment panel  of  the  vehicle. 

Testing 

When  the  control  unit  is 
completely  wired,  check  it 
with  an  ohmmeter  between 
positive  power  connec- 


tion and  ground  to  ensure 
that  there  are  no  shorts. 
Then  connect  12  volts  and 
ground  to  the  proper  leads, 
as  well  as  a  voltmeter  be- 
tween ground  and  the  "'mo- 
tor' lead  of  the  unit  Turn 
on  the  switch.  The  volt* 
meters  should  indicate  an 
initial  12*volt  reading,  as  C1 
begins  to  charge,  but  it 
should  last  only  about  1/2 
second  If  the  potentiome- 
ter is  left  in  the  just- 
switched-on  position,  an- 
other 1/2-second  pulse  will 
occur  about  15  seconds 
later.  Turn  the  potentiome- 
ter fully  clockwise,  and 
pulses  should  occur  every  2 
seconds.  Pulse  pauses  be- 
tween the  pot  limits  will  oc- 
cur at  intermediate  posi- 
tions, providing  an  adjust* 
ment  range  to  suit  various 
damp  to  wet  driving  condi- 
tions. 

Installation 

The  wiper  motor  usually 
is  mounted  on  the  engine 


side  of  the  fire  wall  and  on 
the  driver's  side  of  the  car, 
To  help  locate  it,  try  this: 
With  the  car  engine  off  and 
the  ignition  switch  in  the 
accessory  or  run  position, 
actuate  the  wipers.  By  feel- 
ing  the  running  wiper  mo- 
tor, you  can  verify  the  fact 
you  found  it  from  the  vibra- 
tion on  your  hand. 

It  is  necessary  to  identify 
two    leads    on    the   motor 

(there  are  usually  four):  the 
low-voltage  lead  and  the 
12-volt  lead. 

Most  cars  have  a  connec- 
tor and  plug  at  the  motor; 
disconnect  them.  If  there  is 
no  disconnect,  the  insula- 
tion of  the  leads  will  have 
to  be  cut  to  make  voltmeter 
connections.  With  the  igni- 
tion switch  on  and  the  wip- 
er selector  switch  off,  deter- 
mine which  of  the  four 
leads  has  1 2  volts  on  it.  That 
is  the  lead  to  the  "run"  con- 
nection of  the  wiper  motor 
switch.  It  is  always  hot  (12 
volts)  when  the  ignition  is 
on  and  will  be  used  to  pow- 
er the  control  unit, 

Next,  with  the  wiper  se- 
lector switch  in  the  low- 
speed    position,  determine 

which  additional  lead  now 
has  12  volts  on  it  This  is  the 
lead  which  must  be  cut. 

Now  find  a  suitable 
mounting  place  for  the  con- 
trol unit  on  the  instrument 
panel.  A  3/B"-dia meter  hole 
(or  one  to  match  the  shaft 
of  the  pot  you  used)  is 
drilled  in  the  panel  and  the 
control  unit  secured  by  the 
nut  on  the  potentiometer. 

In  addition,  a  hole 
through  the  fire  wall  must 
be  found  to  pass  the  four 
wires  connecting  the  con- 
trol unit  to  the  wiper  motor. 
In  some  cars,  a  spare  blank 
rubber  grommet  may  be 
used  by  drilling  a  hole 
through  it  for  the  cable.  In 
other  cars,  a  large  existing 
grommet  may  be  drilled  to 
pass  the  additional  wires.  If 
a  new  hole  must  be  drilled, 
use  a  rubber  grommet  to 
provide  a  tight  fit  around 
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the  wires  to  prevent  engine 
fumes  from  getting  into  the 
interior  of  the  car. 

Determine  the  wire 
length  needed  to  go  from 
the  control  unit  to  the  wiper 
motor  and  pass  them 
through  the  fire  wall.  Cut 
the  low-speed  motor  wire 
and  put  solderless  quick- 
disconnects  on  the  two  sep- 
arated wires,  as  well  as  the 
two  mating  wires  in  the 
cable.  The  wire  still  con- 
nected to  the  motor  goes  to 
the  "motor"  lead  of  the 
control  unit.  The  other  cut 
wire  is  designated  as 
"switch"  and  goes  to  that 
label  on  the  control  unit, 
The  ground  lead  from  the 
control  unit  is  connected 
(or  better,  soldered)  to  a  lug 
placed  under  a  grounded 
screw  on  the  motor. 

The  insulation  of  the  hot 
wire  (12  volts)  must  be  re- 
moved over  a  1/2",  or  so, 
length,  and  the  12-volt  lead 
from  the  control  unit  sol- 
dered to  it.  Tape  all  leads 
and  secure  the  cable  in 
some  manner  so  that  it  will 
not  vibrate  excessively.  Cut 
off  the  excess  length  of  the 
potentiometer  shaft  and 
put  a  nice  knob  on  it  Now 
you  can  enjoy  driving  in  a 
misty  or  slight  rainfall  in- 
stead of  fiddling  with  the 
wiper  switch.  The  adjust- 
able wiper  rate  will  keep 
the  windshield  clear  with- 
out needless  use  of  your 
wipers.  You  also  will  have 
the  satisfaction  that  as  an 
amateur  you  can  make 
something  "practical"  to 
use  or  to  give  to  your  non- 
technical friends.  ■ 
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KDK  MAKES  2  METER  FM 
SIMPLE  AND  EASY! 

KOK  INTRODUCES  A  NEW  GENERATION  OF  2  METER  FM  RADIOS. 

The  sparkling  2025A  MKII  is  loaded  with  new  features!  East  of  operation  is  the  design  concept  at  KDK. 


-_,  .- 


o^n 


SPECIAL! 


'£ 


ouch  Tone®Mtke  I  Ready  to  Use) 
ORDER  NOW  DIRECT 


•  Features  such  as  ten  channel  memory  in  two  banks  of  five  each,  a 
solid  25  watts  of  power,  full  MARS  and  CAP  coverage  from  143,000  Mhz 
to  148.995  Mhz,  plus  built  in  memory  retention  for  up  to  one  year ,  . . 

nd  much,  much  more  makes  this  the  radio  of  the  year  If  you  have  been 
waiting  to  move  up  to  a  new  model,  or  have  wished  for  a  radio  with 
"everything",..  KDK  has  itl 

•The  ten  channel  memory  is  easily  addressable  and  you  have  two  banks 
of  five  channels  each.  You  can  even  use  both  banks  at  once  for  odd  splits. 

•Standard  600  ha  shift  up  or  down.  Band  scan  or  memory  scan.  Memory 
scan  is  easy.  There  is  also  band  scan  with  upper  and  lower  limits  you  can 
choose  yourself! 

•Built  in  nicads  for  the  memory  retention  which  has  drain  in  nano-amps, 
not  milli-amps.  The  interna!  battery  will  hold  the  memory  for  up  to  one 
year!  No  other  radio  offers  you  this  feature. 

•  Fast  and  easy  dialing.  Full  solid  state  dialing  and  you  can  choose  from 
the  front  panel  either  a  fast  or  slow  dial  rate. 

•  No  relays  are  used,  only  solid  state  switching.  This  eliminates  a  trouble 
spot  many  radios  encounter. 

•  KDK  has  also  eliminated  another  trouble  spot  by  completely  hand 
wiring  each  radio,  No  internal  plugs  to  become  intermittant  and  no  wire 
wraps  either,  just  good  solid  wiring. 

ORDER  NOW  DIRECT 
CALL  TOLL  FREE 

800-251-4141 


This  number  for  ORDERS  ONLY! 
Mail  Order  -  COD  -  Bank  Cards 


ftl 
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HOURS  -  9:00  -  5:00  CST  Monday  -  Saturday 
Phone  (615)  865  7949 
Telex  80  8327 


•  KDK  gives  you  one  of  the  hottest  receivers  you  can  find.  By  using  UH  F 
(not  VHF)  dual  gate  MOS-FETs  with  electronic  auto  tuning  for  the  RF 
amplifier  and  the  first  mixer,  you  have  a  combination  of  ultra  sensitivity 
and  maximum  quietness. 

•The  audio  output  stage  in  the  2025 A  Mk  II  uses  an  integrated  circuit 
which  has  internal  protection  against  over-voltage  and  shorted  output 
conditions.  Plus  it  is  a  high  audio  output  chip  -  just  what  you  need  in  a 
noisy  mobile  situation. 

•The  transmitter  uses  direct  VCD  varicap  modulation  for  true  FM,  Your 
transmitted  audio  sounds  as  it  should;  crisp,  clear  and  natural. 

•The  power  output  stage  of  the  2025A  Mk  II  will  not  break  down  even 
with  an  infinite  VSWR  load,  and  uses  heavy  duty  solid  state  antenna 
switching  with  a  four  stage  low  pass  filter.  All  this  gives  you  an  exception- 
ally clean,  spur  free  output. 

•  KDK  has  included  an  adjustable  sub  audible  tone  circuit  which  can  also 
be  used  for  CTCSS  or  tone  burst  on  transmit  Againr  more  features! 

•Size  is  2  7/10"  high  -  7  1/8"  wide  -  9  1/2"  deep. 

•  You  can  switch  from  25  watts  to  3  watts  low  power. 

•And,  of  course,  the  DC  cable  is  included  along  with  the  microphone 
and  mobile  mounting  bracket. 

Write  for  brochure  -  Dealer  inquiries  invited* 

Warranty  information  available  at  your  dealer 

Company  reserves  the  right  to  change  specifications  without  notice. 

Exclusive  US  Distributor  -  Dealers  Welcome! 


ORDER    DIRECT 

OR  AT  YOUR  DEALERI 
Distributed  by: 


KDK 


KDK  DISTRIBUTING  CO.,  INC. 

617  SOUTH  GALLATIN  ROAD  -  MADISON,  TN  37115 

Phone  (615)  865-7949 


The  worlds  most  popular 
Sate!  I  ite  TV  receiver 


NOW  IN  A  KIT! 

KLM'sSKY  EYE  i  SATELLITE  RECEIVER 
brings  you  a  whole  new  world  of 
fantastic  television  entertainment  ...  in 
cable-quality  video  and  sound.    It   is  a 

two-part  system,  easy  to  install  and  use. 
The  compact  Control  Console  is  all  you 
need  inside  your  home.  The  modular 
RCVR  Unit  mounts  at  or  near  the 
antenna,  The  superb  performance  and 
reliability  of  the  SKY  EYE  I  are  proven 
by     the     thousands     already     m     use. 

The  SKY  EYE  I  KIT  comes  in  simple 
easy-to-assemble  sections.  All  microwave 
circuitry  is  factory  wired  and  tested. The 
assembly  manual  is  clearly  written, 
simple  and  precise.  In  just  a  short  time 
you  can  be  enjoying  the  fabulous 
world  of  satellite  programming. 

SKY  EYE  I  Spec ificati oris:  Single  conversion/ 
image  rejection  circuits  (easily  handle  strong 
and  weak  signals  without  instability  or 
distortion)  *  Built-in  DC  block  for  feedline- 
powered  LNA  *  Full  video  tuning,  3.7  to 
4.2  GHz  {for  all  channels,  horizontal  and 
vertical)  #  Audio  tuning  5,5  to  7.5  MHz 
(gets  the  subcarrier  entertainment,  too!)  # 
Separate  regulated  power  supplies  for  LNA 
and  RCVR  •  Optional  Polarity  Control  • 
Control   Console   to  RCVR  cabling  supplied. 

Complete  SKY  EYE  1  Receiver  Kit:  $695.00 

Order  toll  free:  800538-2140 

tin  Calif  call  408  779-7363) 


ORDER  FORM 


.  -  .$695.00 


I  Sky  Eve  I  Receiver  Kit.  .  , 
I  Total  Enclosed   $ 

(CA  residents  add  sales  tax) 
O  Personal  Check  O  Cashiers  Check/MO 

O  Visa    O  Master  Charge  (Bank  No ) 

Acct,  No. 


Signature 

Print 
Name 


Exp.  Date 


Address. 
City 


State 


Zip 


O  Send  Me  More  Information! 


KLM  ELECTRONICS,  INC, 
P.O.  Box  81 6,  Morgan  Hill,  CA   95037 

Satellite  ssssssssssssssssssssssssssssssBssmi 
Receivers  *  Kits  •  Systems  •  Components 

"Our  1 1th  year  of  innovations  in 
communications  equipment*1 
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The  Luly  ANTENNA 
and  POLARIZER 

Completely  portable  Antenna,  comes  fully  assembled  (folds  like 
an  umbrella  and  is  not  a  kit). 

The  Polarizer  is  an  electronic  rotator,  which 
can  change  polarities  with  a  (lick  of  a 
switch  (no  moving  parts).  Eliminates  weiQht, 

twisting  cables,  freeze 
ups,  and  down  time 


^53 


For  More  Information 
Write  To: 


LULY  TELECOMMUNICATIONS  CORP 

P.O.  Box  2311,  San  Bernardino,  California  92406 

(714)888-7525 

Dealer  ami  Distributor  inquiries  Welcome 


r 


ftStar  Vie 


Systems 


k 


H&R  COMMUNICATIONS,  INC. 

Route  3,  Box  103G  -  Pocahontas,  Arkansas  72455 


Introduces  the 

MODEL  12K 
SYSTEM . . . 


\ 


KIT  CONTAINS 

•12'  Antenna 
•A2/EL  Mount 
•24  Channel  Receiver 
•120° LNA 
•Feed  Horn 


A  complete  satellite 
receiving  system  that  you 
can  assemble  Yourself  as  a 
week-end  project. 

Why  spend  17,000  to 
$10,000.  Why  pay  someone 
else  to  install  it.  Do  It 
yourself  in  a  week-end  end 

save, 

ONLY  $2,400.00 

UPS 

SHIPPABLE 

■  All  Miscellaneous  Cable 
and  Connectors  Needed 
'Everything  You  Need 
•No  Special  Tools  Needed 
•  Complete  Antenna  Weight  Only  1  25  Pounds 


See  Your  Local  Star  View  Dealer  or  Call 

800643-0102  or  501-647-2291      „« 

Dealer  Inquiries  Invited 


ION 


WE  WILL  NOT  BE  UNDERSOLD!! 

Complete  Systems,  Antennas, 
Receivers,  LNA's  &  Accessories 

CALL  US  TODAY! 

812-238-1456 


"Nation's  Largest  Total  Communications  Distributor" 

P.O.  BOX  3300  •  TERRE  HAUTE,  INDIANA  47803  - 


See  Ust  of  Advtrttsers  on  page  13Q 
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George  W,  Atten  NtBLP 
Arrowhead  Court 
NorwaA  Cf  Ufe«s: 


TVRO  Signal  Source 

tuner-based  test  gear 


Photo  A  Modified  oscillator  with  front  and  back  shields  mounted,  Bypass  capacitors  are 
mounted,  and  the  brass  ferrule  passes  the  coax  through  the  shield  and  the  watt  of  the 
oscillator,  Rf  pickup  loop  can  be  seen. 
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In  order  to  do  any  experi- 
mental work  at  UHF  or 

microwave  frequencies  for 
amateur  or  TVRO  projects, 
certain  minimum  equip- 
ment immediately  becomes 
necessary.  The  first  require- 
ment for  this  work  is  to  be 
able  to  generate  known  sig- 
nals at  these  frequencies,  to 
modulate,  and  to  detect 
them  The  use  of  micro- 
wave equipment  from  flea 
markets  is  not  satisfactory 
because  of  its  limited  avail- 
ability and  its  cost,  and  be- 
cause relatively  few  units 
cover  the  frequency  range 
of  interest  (500  MHz  to  4 
GHz). 

The  solution  for  the 
equipment  problem  turns 
out  to  be  easy  and  inexpen- 
sive, with  almost  no  debug 
problems  It  consists  of  a 
modified  UHF  T\Atuner  os- 
cillator section  followed  by 
an  harmonic  generator.  A 
sensitive  detector  is  neces- 
sary for  the  low-power  lev- 


r 


HOT 
USED 
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OF 


MlXE» 


OSCILLAtOR 


Fig,  I,  Typical  schematic  of  oscillator  and  mixer  sections  of 
UHF  converters.  Power  supply  is  either  12  volts  or  120  volts 
through  a  droppmg  resistor.  The  afc  circuit  can  be  used  for 
frequency  modulation  or  fine  tuning,  and  the  detector 
diode  is  used  to  monitor  relative  power  output. 


els  involved,  and  this  is  easi- 
ly found  with  a  simple  vari- 
able attenuator,  The  result 
is  a  signal  source  covering 
525  MHz  to  4.5  GHz  with 
AM  and  FM  modulation 
and  video  modulation  on 
the  low  frequencies  (525  to 
1300  MHz),  low  level  detec- 
tion down  to  one  micro- 
volt, and  afc  or  electronic 
tuning  potential 

The  construction  requires 
only  hand  tools.  The  four 
basic  units  are  modular  and 
are  reasonable  weekend 
projects  once  the  compo- 
nents have  been  obtained. 
Some  general  UHF  tech- 
niques are  outlined  below 
which  may  be  applied  to 
make  similar  equipment 
more  efficient 

Power-output  monitoring 
on  the  fundamental  fre- 
quency and  a  simple  fre- 
quency calibration  method 
also  are  described  below, 
giving  accuracy  to  about 
1  %  without  using  a  counter. 

Generator 

The  generator  consists  of 
a  modified  oscillator  sec- 
tion from  a  continuous-tun- 
ing type  UHF  TV  converter. 
These  are  being  sold  sur- 
plus or  may  be  recovered 
from  an  old  TV  set.  One  of 
the  better  units  tested  was 
salvaged  from  a  10-year-old 
TV  set, 


These  units  typically 
have  the  oscillator  on  the 
high  side  of  the  range,  45 
MHz  above  the  channel  fre- 
quency, and  cover  about 
520  to  930  MHz.  Fig,  1 
shows  a  typical  circuit  for 
the  oscillator  and  mixer 
portions  of  the  units  The 
design  is  simple,  with  mini- 
mum components  for  un- 
wanted resonances,  result- 
ing in  stable  units.  Some  of 
the  older  units  were  found 
to  have  bimetal  tempera- 
ture-compensating ele- 
ments. Otherwise,  they 
nearly  all  have  varactor 
diodes  for  afc  frequency 
locking  as  shown  in  Fig  1 
The  types  with  an  afc  diode 
provide  easy  FM  capability 
and  are  the  ones  to  use  All 
of  the  samples  tested  had 
good  output  which  was  rel- 
atively uniform  over  the 
band,  dropping  3  dB  at  the 
high  end.  The  two-speed 
vernier-dial  mechanisms 
obviously  help  tuning. 

The  diode-mixer  circuit 
coupled  into  the  oscillator 
is  used  to  check  oscillation 
and  output.  It  does  absorb 
some  power  and  may  be  cut 
out  if  not  needed.  The  first 
section  rf  tuning  closest  to 
the  shaft  is  disabled  to 
minimize  coupling  rf  out  of 
the  enclosure.  Verify  that 
the  detector  diode  is  all 
right  by  checking  resistance 


I 


Fig.  2.  Modified  and  shielded  converter  as  used  for  a  signal 

generator 


at  the  phono-style  con- 
nector. Forward  resistance 
should  be  about  100  Ohms 
to  ground,  A  200-micro- 
ampere-to-one-milliampere 
meter  will  read  the  output 
current. 

Remove  the  cover  of  the 
tuner  and  by  inspection 
find  the  voltage  input  ter- 
minal, the  afc  terminal, 
andP  if  accessible,  the  base 
bias  terminal  Some  units 
operate  as  grounded  base 
oscillators,  and  the  base  is 
connected  to  a  feedthrough 
capacitor  with  the  bias  net- 
work outside  the  case. 

Power  may  be  supplied 
in  two  ways,  either  through 
a  12k-to-l  5k,  2-Watt  resistor 
limiting  the  current  to 
about  10  mA,  or  directly 
from  low  voltage.  The  case 
is  negative.  A  12-V  supply  is 
used,  and  all  units  tested 
have  oscillated,  but  the  bias 
may  have  to  be  adjusted  for 
uniform  output  and  good 
modulation. 

Use  a  series  resistor  of 
2.7k  to  3.3k  to  limit  the  cur- 
rent for  an  initial  test  of  the 
oscillation  with  a  12-V  sup- 
ply Current  should  be 
about  3  to  4  mA.  The  mixer- 
diode  connection  should 
show  some  current  with  the 
tuning  capacitor  fully 
meshed.  A  few  microam- 
peres indicate  oscillation.  If 


there  is  no  output,  increase 
the  supply  to  1 5  or  20  volts 
maximum  for  a  test.  If  the 
detector  diode  is  open,  an  rf 
probe  can  be  made  with  a 
type  1 N914  diode  mounted 
directly  on  the  terminals  of 
a  50-to-1 00-microampere 
meter.  Carefully  probe  the 
oscillator  cavity  for  a 
reading.  When  oscillating 
with  the  cover  removed,  the 
signal  should  blank  a  UHF 
TV  set  at  10  to  15  feet 
without  an  antenna. 

After  the  circuit  is 
oscillating,  remove  the  ser- 
ies-limiting resistor,  apply 
12  volts,  and  check  for  a 
reasonable  and  uniform 
output  across  the  whole 
tuning  range.  Diode-mixer 
current  should  range  from 
about  30  microamperes  at 
the  low-frequency  end  to 
perhaps  10  microamperes 
at  the  high  end  of  the  tuning 
range.  Some  oscillators 
have  output  as  high  as  100 
microamperes,  There 
should  be  no  dead  spots, 
with  good  output  at  the 
high  end. 

One  oscillator  with  no 
high-end  output  was  found 
to  be  biased  incorrectly.  It 
was  discovered  by  af-mod- 
ulating  the  transistor  base 
through  a  small  capacitor 
and  observing  the  rectified 
waveform  with  an  oscillo- 
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Photo  B,  Coaxial  coupling  cable  and  mounting  ferrule  before  assembly. 


scope.  The  modulating  sine 
wave  was  badly  clipped  To 
correct  this,  a  variable  resis- 
tor was  substituted  for  R1 
(Fig.  1)  and  adjusted  for  a 
good  sine-wave  output  at 
low  modulation  level.  A 
fixed  resistor  was  then  sub- 
stituted for  the  variable 
Linearity  improved,  and 
high-end  output  greatly  im- 
proved. 

Rf-output  coupling  for 
the  generator  is  made  with 
a  small  loop  in  the  oscilla- 
tor section    Two  methods 


can  be  used  for  a  connec- 
tion. If  no  further  shielding 
of  the  unit  is  used,  a  BNC 
connector  is  mounted  on 
the  rear  wall  of  the  oscil- 
lator cavity  as  shown  in 
Photo  A,  Carefully  drill  a 
hole  in  the  back  plate  to  ac 
commodate  the  threaded 
ferrule  of  the  connector,  as 
shown,  A  pick-up  loop 
about  1/8  inch  by  5/8  inches 
is  positioned  parallel  to  the 
tuning  capacitor  and  sol- 
dered into  the  BNC  connec- 
tor. This  works  well.  How- 
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Fig.  3.  Shield  box  dimensions.  Actual  sizes  are  determined 
by  the  tuner  used. 


ever,   for   low-level    higher 
frequency  work,  adequate 

shielding  is  really  required. 

The  rf  field  from  the  oscil- 
lator is  strong,  and  some  of 
the  tuning  openings  cut  in 
the  tuner  act  as  slot  anten- 
nas at  harmonic  frequen- 
cies, making  low-level  work 
impossible  Consequently, 
a  different  coaxial  method 
is  used  to  pass  through  the 
pr  inted-ci  re  u  it-box  shield. 

This  rf  coupling  consists 
of  a  ferrule  made  from 
brass  tubing  with  an  inner 
diameter  equal  to  the  outer 
diameter  of  the  coaxial  ca- 
ble insulator,  as  shown  in 
Photo  B.  An  8-inch  length  of 
RG-58/U  is  trimmed  as 
shown,  and  the  end  of  the 
tubing  is  filed  with  a  notch 
for  easy  soldering.  The  fer- 
rule and  coax  are  mounted 
as  the  back  shield  is  assem- 
bled. 

The  shield  is  made  from 
printed-circuit  material 
which,  in  the  photographs, 
is  1/32-inch  double-sided 
stock.  However,  a  single- 
sided  material  can  be  used. 
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Fig.  4.  Cross  section  of  the  cavity  resonator  used  for  the  harmonic  generator. 
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UHFTV 

Sound  Carrier 

Channel 

Frequency 

14 

475 75  MHz 

18 

49975 

27 

55375 

35 

60175 

43 

64975 

52 

70375 

60 

75175 

ea 

79975 

77 

85375 

(83) 

(88975) 

Table  f.  UHF  TV  channels 
and  the  frequencies  of  the 
sound  carriers  associated 
with  them. 

The  parts  are  cut  approxi- 
mately as  shown  in  Fig  X 
with  the  detail  dimensions 
to  fit  the  tuner.  The  front 
end  is  drilled  for  the  tuning 
shaft  and  mounting  screws, 
and  the  rear  drilled  for  the 
coax  ferrule  and  coaxial  by- 
pass capacitors 

Locate  the  rear^nd  piece 
so  that  the  coaxial  ferrule  is 
aligned  through  both  the 
shield  and  cavity  The  fer- 
rule is  first  soldered  into  the 
tuner.  Then  the  rear  shield 
is  positioned  as  shown  in 
Photo  A  and  soldered,  The 
coaxial  cable  is  inserted  so 
that  the  end  of  the  insula- 
tion is  just  flush  with  the 
end  of  the  ferrule.  The  loop 
is  formed  and  soldered 
about  1/8  inch  by  5/8  inches 
as  shown.  The  fanned-out 
braid  is  soldered  to  the  out- 
side of  the  ferrule.  This 
keeps  the  50-Ohm  imped- 
ance and  eliminates  rf 
leakage.  Replace  the  tuner 
covers  before  shielding. 

In  order  to  avoid  any  un- 
soldered slots  leaking  rf, 
the  sides  of  the  shield  are 
soldered  on  the  inside  cor- 
ners (copper  facing  inward), 
and  the  end  pieces  are 
located  inside  the  side 
pieces  (copper  facing  out- 
ward) for  soldering  on  the 
interior  surfaces,  as  shown 
in  Fig.  3.  Each  of  the  two 
side  pieces  is  clamped  in  a 
right-angle  holder  for  sol- 
dering. An  iron  with  a  long 
tip  is  invaluable.  The  larger 
the  box,  the  easier  the  sol- 
dering will  be.  The  1/32-inch 
PC  material  can  be  cut  with 


heavy  scissors,  which 
makes  it  easy  to  fabricate, 
The  usual  one-ounce  cop- 
per PC  material  is  OK 
because  rf  cannot  pene- 
trate it  at  these  frequencies. 
When  completed,  the  only 
hole  in  the  shield  should  be 
the  shaft  opening,  with  the 
solder  seams  continuous. 

The  oscillator  voltage 
should  be  limited  to  12 
volts  and  should  be  reg- 
ulated with  a  good  quality 
IC-type  regulator  for  sta- 
bility and  low  noise,  al- 
though the  current  is  only 
about  10  milliamperes. 
"Mostly  AM"  modulation  is 
accomplished  by  capaci- 
lively  coupling  low-level 
audio  or  video,  limited  to 
about  0.1  to  0.3  volts,  into 
the  base  of  the  transistor 
(Fig.  1)  FM  modulation  is 
capacitively  coupled  to  the 
varactor  diode,  as  are  the 
afc  or  fine-tuning  voltages, 
if  desired. 

Dial  and  Calibration 

A  dial  blank  cut  from 
clear  plastic  made  a  disc  4 
inches  in  diameter.  Two  cir- 
cles were  scribed  on  the 
disk  with  radii  of  1*1/2 
inches  and  1*3/4  inches  to 
facilitate  marking.  A 
clearance  hole  was  made 
through  the  disc,  and  then  it 
was  cemented  to  the  hub  of 
a  cut-down  tuning  knob 
which  fits  the  coarse-tuning 
shaft.  See  Photo  C.  The 
gearing  ratio  spreads  the 
tuning  over  about  340  de- 
grees, which  gives  a  read- 
able dial  for  the  frequency 

range. 

A  TV  set  with  detent 
channel  tuning  was  used  for 
calibration.  This  will  give 
reasonable  accuracy  if  the 
input  is  kept  low  enough  so 
that  the  TV  set  afc  doesn't 
pull  the  frequency  very 
much  to  track  the  oscil- 
lator. Remove  the  TV 
antenna  to  keep  the  input 
low.  A  very  low-level  af 
signal  at  500  to  1000  Hertz 
is  used  to  FM-modulate  the 
generator  (Fig  1),  The  TV 
set  is  tuned  to  a  local  UHF 
station  and  the  audio  tuned 
in  with  the  fine  tuning  at  the 


Frequency 

Quarter 

wavelength 

1000  MHz 

7.5  cm 

1500 

5.0 

2000 

3J5 

2500 

3.0 

3000 

2.5 

\33uv 

2,14 

4000 

1.B75 

4500 

1-67 

Table  2*  Quarter-wavelength 
distances  for  coaxial  cavity 
center  conductor  calibra- 
tion. Refer  to  Fig.  4. 


lowest  possible  signal 
strength.  The  TV  set  fine 
tuning  is  not  changed  dur- 
ing the  calibration  proce- 
dure. As  seen  from  Table  1, 
there  are  TV  sound  chan- 
nels on  or  near  each  50 
MHz  within  about  1%,  ex- 
cept for  channel  83  at  the 
end  of  the  dial. 

Mount  the  dial  and  cur- 
sor temporarily  as  shown  in 
Photo  C.  The  plastic  dial  is 
marked  on  the  reverse  side 
with  a  non-washable  mark- 
ing pen  for  neatness,  For 
each  50-MHz  dial  calibra- 
tion point,  set  the  TV  to  the 
appropriate  channel  and 
then  tune  the  oscillator 
down  from  the  high  side  for 
a  weak  interference  pattern 
{bars)  on  the  screen.  Then 
further  carefully  adjust  the 
generator  tuning  until  the 
sound  is  tuned  in+  The  pic- 
ture pattern  should  still  be 
seen,  so  you  will  know  that 
you  are  not  tuned  to  the  im- 
age frequency — which  is  90 
MHz  lower.  Repeat  the  pro- 
cedure to  check  the  calibra- 
tion. The  calibration  marks 
should  come  out  in  a  regu- 
larly-spaced pattern.  Rub- 
on  numbers  can  be  used  for 
the  frequency  settings  on 
the  dial. 

Harmonic  Generator 

A  diode  frequency  multi- 
plier is  used  in  the  harmonic 
generator  to  excite  a  wide 
tuning-range  coaxial  reen- 
trant cavity  resonator  for 
the  frequencies  above  900 
MHz  For  easy  fabrication, 
the  center  coaxial  assembly 
is  made  of  thin-wall  brass 
tubing,  available  in  hobby 


Photo  C.  Dial  assembly  with  cursor  temporarily  mounted 
for  calibration. 


stores.  It  comes  in  suc- 
cessive concentric  sliding- 
fit  diameters  from  1/16"  to 
5/8",  with  a  wall  thickness 
of  about  0.01 5" 

The  outer  tubing  of  the 
cavity  is  a  brass  toilet-over 
flow  tube,  1-1/8"  o.d., 
available  in  most  hardware 
stores.  The  ends  of  the  cavi- 
ty are  1"  copper-tubing 
caps  which  have  an  Ld.  of 
1-1/8".  The  caps  are  cut 
about  3/8"  long  with  a 
hacksaw.  A  hole  is  drilled  in 
the  center  of  one  piece  for 
the  center  conductor  of  the 
resonator,  as  seen  in  Photo 
D.  The  dimensions  of  the 
cavity  parts  are  shown  in 
Fig.  4. 


As  a  design  aid  for  max- 
imum efficiency  in  this  type 
of  construction,  the  follow- 
ing design  rules  were  used. 

1)  For  maximum  Q.  the 
ratio  of  the  inner  conductor 
o.d.  to  the  outer  conductor 
id.    should   be   about   3.6, 

representing  an  impedance 
of  about  77  Ohms. 

2)  Sliding  electrical  con- 
tacts are  hard  to  make  and 
harder  to  keep  efficient 
Therefore,  use  quarter- 
wave  chokes  at  joints 
wherever  possible.  In 
chokes,  minimize  the  spac- 
ing between  the  conductors 
(i.e.,  for  low  impendance). 

3)  The  bearing  sleeve  for 


Photo  D.  Component  parts  of  the  harmonic  generator  prior 
to  assembly.  Only  one  BNC  connector  and  one  end  cap  are 
shown.  The  center  conductor  has  been  scribed  for  calibra- 
tion. 
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Photo  E .  Detector  assembly.  Arrows  point  to  hot  carrier  diode  and  to  the  battery. 


the  adjustable  center  coax 
member  is  at  least  one- 
quarter-wavelength  long  at 
the  lowest  frequency  used. 

4)  Allow  about  two  diam- 
eters of  the  center-coax- 
member  clearance  to  the 
end  cap  at  the  extended 
(low-frequency)  position  of 
the  inner  conductor.  This 
reduces  end  effects  which 
would  affect  the  linearity  of 
the  tuning  scale, 

5)  The  rf  feed-coupling 
loop  is  close  to  the  short- 


circuited  end  of  the  cavity, 
and  the  ground  end  is  re- 
turned to  the  BNC  connec- 
tor to  reduce  losses.  The 
loop  is  actually  the  har- 
monic-generating diode. 
The  loop  size  should  be 
small  compared  to  the 
wavelength  to  minimize 
frequency  pulling 

6)  If  possible,  have  the  in- 
terior of  the  completed 
coaxial  assembly  silver 
plated.  A  thickness  of 
0.0001"    is   adequate1    and 


will  not  affect  the  sliding 
fit. 

7)  The  output  is  tapped  to 
the  center  conductor  rather 
than  loop  coupled  This 
gives  greater  output  (Photo 

D) 

8)  The  copper  and  brass 
parts  should  fit  well  before 
soldering,  and  good  low- 
loss  soldering  helps. 

9)  Several  diode  types 
were  tried  to  get  the  best 
harmonic  output  without 
idling  circuits.  The  best  out- 


put  came   from    selecting 
diodes  of  the  1N914  type 
Idling    circuits    were    not 
used,  to  simplify  tracking 
when  changing  frequency 

The  parts  of  the  cavity 
were  cut  to  size  and  as- 
sembled loosely  to  posi- 
tion, and  file  notches  were 
made  to  locate  the  assem- 
bly positions  while  solder- 
ing. Pre-tin  the  mating  sur- 
faces to  help  the  solder 
flow.  The  threaded  cable 
bushings  for  the  BNC  con- 
nector are  first  inserted 
from  the  inside  of  the  cavity 
wall,  as  seen  in  Photo  D 
The  output  connection  wire 
is  insulated  with  a  piece  of 
coax  center  insulator  cut  to 
length  and  inserted  before 
final  assembly. 

The  brass  tubing  is  not 
hard  enough  to  make  con- 
tact fingers,  but  a  contact 
improvement  can  be  made 
to  more  sharply  define  the 
tuning  In  order  to  do  this, 
slightly  compress  each  end 
of  the  coax  support  bushing 
by  rotating  against  a  flat  or 
in  the  jaws  of  long-nose 
pliers.  This  cold-working 
tends  to  make  a  tight  fit  on 
the  sliding  center  coax  con- 
ductor. Wear  life  is  limited, 
but  it  gives  some  improve- 
ment in  output. 

Detector 

Several  types  of  diodes 
were    compared    for    best 

sensitivity,  including 
1N914,  microwave  1N21, 
and  TV-mixer  diodes.   The 


Photo  F .  Harmonic  generator  assembled, 
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Photo  C.  Attenuator  assembled. 


best  sensitivity  was  ob- 
tained from  hot  carrier 
diodes  with  a  small  amount 
of  forward  dc  bias.  These 
diodes  developed  as  much 
as  ten  times  the  rectified  af 
signal  of  the  other  types. 
Both  Motorola  HEP  R0700 
and  Hewlett  Packard 
5082*2835  types  worked 
equally  well.  Since  then, 
Radio    Shack    has    the 

5082-2835  type  as  their  part 
number  276-1124,  A  for- 
ward bias  of  about  0.25 
volts  works  best,  and  the 
maximum  forward  voltage 
is  0340  volts.  The  output 
without  bias  is  very  poor. 
Note  also  that  these  diodes 
are  very  sensitive  to  dam- 
age by  electrostatic  dis- 
charge. 

The  circuit  is  shown  in 
Fig,  5,  A  small  mercury 
watch  battery  is  used  in  a 
voltage  divider  to  develop 
the  bias.  The  current  drain 
is  low,  and  the  battery  is  not 
switched  The  diode  must 
have  a  dc  return  connec- 
tion through  the  input  cir- 
cuit. 

The  detector  assembly 
was  built  into  a  small 
mount  with  BNC  connec- 
tors salvaged  from  a  scope 
probe  — see  Photo  E.  The 
battery  was  mounted  with- 
in a  clearance  hole  drilled 
in  the  PC  board,  and  bridg- 
ing wires  were  soldered  on 
either  side  of  the  PC  board 
about  90°  apart  to  make 
contact  and  to  retain  the 
battery.  This  can  be  seen  in 
the  photo. 

The  output  level  of  the 
detector  depends  on  the 
modulation  used.  With 
amplitude  modulation  on 
the  generator,  the  rectified 
signal  can  be  seen  on  an 
oscilloscope  or  detected 
with  an  audio  amplifier  and 


speaker-  The  scope  re- 
sponse needs  only  to  be 
sensitive  to  the  audio  fre- 
quency used,  but  it  should 
be  high  impedance,  In  this 
way,  5  to  10  millivolts  of 
modulated  signal  is  easily 
read  at  the  4th  or  5th  har- 
monic, whereas  it  is  ex- 
tremely difficult  to  detect 
an  unmodulated  signal 
above  the  second  har- 
monic. 

In  use,  the  harmonic 
generator  is  adjusted  for 
the  output  frequency  de- 
sired with  AM,  and  then  the 
desired  modulation  is  used. 

Attenuator 

The  attenuator  is  a  wave- 
guide-beyond-cutoff  type.2 
A  coupling  loop  lying  on  a 
diameter  of  a  circular 
waveguide  propagates  a 
wave  which  the  guide  can- 
not support  and,  therefore, 
it  is  attenuated.  A  similar 
coupling  loop  at  some  dis- 
tance down  the  waveguide 
picks  up  the  energy.  If  the 
waveguide  diameter  is 
small  compared  to  the 
wavelength,  the  relative  at- 
tenuation is  proportional  to 
the  separation  of  the  loops. 
It  is  relative  because  of  the 
difficulty  in  setting  a  "zero" 
in  the  vicinity  of  the  loops. 
The  loops  must  lie  in  the 
same  plane  and,  to  avoid 
reflections,  must  be  ter- 
minated in  the  line- 
characteristic  impedance 

For  a  circular  waveguide, 
the  cutoff  wavelength  of 
the  lowest  mode  propa- 
gated is  1.71  times  the  di- 
ameter. For  4.2  GHz,  this 
would  be  a  diameter  of  12.2 
cm  (4.8").  Therefore,  an  at- 
tenuator with  a  diameter  of 
about  one  centimeter  satis- 
fies this  condition  The  at- 
tenuation   is    31  9    dB    per 
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Fig.  5.  The  detector  circuit  used  to  set  the  frequency  of  the 
harmonic  generator 


diameter2  under  this  condi- 
tion, provided  the  coupling 
loops  stay  in  the  same 
plane  and  no  harmonics  are 
transmitted,  The  closed  har- 
monic for  this  size  pipe  is 
about  17  GHz. 

Because  of  the  end  ef- 
fects, the  closest  coupling 
should  be  about  one  diam- 
eter, which  sets  the  0-dB 
point  at  about  30  dB  below 
the  input. 

The  ratio  of  tubing  diam- 
eters should  be  231  times 
for  50Ohm  impedance  and 
3  49  times  for  75  Ohms,  Us- 
ing tubing  with  an  i.d,  of 
0.466",  the  50-Ohm  center 
conductor  should  be  0.188", 
and,  for  75  Ohms,  0124", 

The  tubing  parts  are  cut 
to  the  dimensions  shown  in 
Fig.  6,  Cutting  is  easy  if  a 
ring  is  filed  around  the  tub* 
ing  and  the  section  snapped 
off.  Small  model  maker's 
files  are  excellent  for  this. 
The  metal  film  load  resis- 
tors have  one  lead  cut  off, 
and  the  end  is  scraped  so 
that  it  can  be  tinned  and 
then  soldered  to  the  center 
conductor.  The  larger  tub- 
ing is  then  soldered  to  the 
BNC  fitting  flange,  and  the 
ground  end  of  the  resistor 
soldered. 

The  "hot"  end  of  the 
sliding  tubing  is  expanded 
slightly  to  provide  some 
friction-fit  to  the  inner 
diameter  of  the  barrel,  as 
was  done  with  the  coaxial 
cavity  parts.  Small  brass 
hinges  are  used  to  make  a 
large  hinge,  preventing 
relative  rotation  of  the  two 


ends  of  the  attenuator,  as 
shown  in  Fig.  6.  A  relative 
attenuation  scale  is  marked 
on  the  inner  barrel,  with  the 
zero  at  about  one  diameter. 
The  major  marks  for  30-dB 
intervals  are  separated  by 
0.438"  (1.11  cm),  and  the 
10-dB  marks  by  3.7  mm.  The 
scale  was  scribed  on  the 
brass  and  the  marks  inked 

m. 

The  hinges  can  be  omit- 
ted if  the  attenuator  ends 

can  be  kept  flat. 

Conclusion 

An  inexpensive  low-pow- 
er generator  has  been  de- 
scribed for  the  UHF  and  low 
microwaves.  This  generator 
has  capability  for  beginning 
the  TV  and  FM  signal  re- 
quirement at  these  frequen- 
cies. The  component  parts 
are  modular,  easy  to  oper- 
ate, and  may  be  used  in 
other  applications  or  with 
other  pieces  of  equipment. 
The  harmonic  generator 
can  operate  as  a  wave- 
meter,  and  the  attenuator 
will  work  at  lower  frequen- 
cies. The  shielding  is  effec- 
tive in  limiting  stray  signal 
radiation.  Some  design  pa- 
rameters have  been  given, 
which  may  be  applied  to 
other  similar  equipment  for 
these  frequencies.  ■ 
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Fig.  6  Attenuator  assembly  shown  in  cross  section. 
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Satellite  Television  Glossary 


part  II 


Editor's  Note:  Reprinted  with  permission  of  Reed  Publications.  This  glossary  is  part  of  the  86* page  Satellite  Television  Handbook,  available 
for  57.95  (add  $2.00  for  1st  class)  from  Global  TV.  PO  Box  213-H,  Maitland  FL  32751.  Part  I  of  this  glossary  appeared  in  the  December  1981, 
issue  of  73  Magazine. 


Margin.  A  3-dB  increase  over  the  FM  threshold,  in  a 
TVRO  system,  of  the  C/N  which  will  provide  an  out- 
put signal  completely  free  of  impulse  noise  (spark- 
lies).  The  FCC  set  this  figure  when  CATV  Earth  sta- 
tions were  more  strictly  regulated. 

MATV  {Master  Antenna  Television]*  High-quality 
UHF  and  VHF  antennas  centrally  located  can  pro- 
vide TV  programs  for  an  entire  apartment  complex, 
condominium,  or  townhouse  development.  These 
signal  distribution  systems  differ  from  CATV  installa- 
tions chiefly  in  size  and  degree  of  profit. 

MDS  (Multipoint  Distribution  System).  This  works 
like  a  cable  system  without  the  cable;  a  central  mi- 
crowave transmitter  at  2  GHz  is  used  to  distribute 
one  or  two  channels  of  pay  TV  to  subscribers  who 
have  roof-mounted  dishes  and  downconverters.  The 
power  of  the  transmitter  is  so  great  that  the  entire  re- 
ceiver is  much  less  expensive  than  a  TVRO.  The  MDS 
systems  are  regional,  mostly  in  the  southwest  USA. 

MHz  (Megahertz).  The  standard  abbreviation  for  mil- 
lions of  cycles  per  second.  Henri  Hertz  was  a  famous 

scientist  who  pioneered  wireless  communications. 

Microprocessor.  A  stored-program  computer  on  a 
chip  which  can  replace  ordinary  circuit  parts  and  add 
functions  to  some  manufacturers'  receivers 

Microstrip.  An  improvement  of  an  earlier  microwave 
assembly  technique  called  stripline.  Double-sided 
microwave  PC  boards  have  etched  upon  them  trans- 
mission lines  and  inductors.  Capacitors  and  active 
devices  may  be  soldered  on  as  well 

Mixer.  That  part  of  a  downconverter  which  joins  to- 
gether an  input  signal  with  that  of  an  LO  [local  oscil- 
lator) to  create  an  output  signal  which  has  a  f requen- 
cy  that  is  the  numerical  difference  between  the  two 
input  frequencies.  The  program  material  in  the  FM 
carrier  is  not  affected  by  the  mixing  process  to  a 
lower  frequency; 
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MPAA  (Motion  Picture  Association  of  America).  A 
Hollywood  trade  organization  which  represents  the 
film  industry,  assigning  movie  ratings  and  controlling 
movie  distribution  to  some  extent, 

MTBF  {Mean  Time  Between  Failures).  This  is  the 
average  elapsed  time  before  samples  of  a  manufac- 
turer's product  faiL  It  is  a  measure  of  the  reliability  of 
the  part. 

MTTR  (Mean  Time  To  Repair).  This  is  the  average 
down  time  for  a  broken  part.  It  measures  the  ease  of 
repair  and  is  used  when  considering  the  possible  con- 
sequences of  the  part  failing. 

Multistage  LNA.  Three  or  more  transistor  amplifier 
stages  are  placed  end  to  end  (cascaded)  so  that  the 
gain  contribution  of  each  one  will  add  up  to  approxi- 
mately 50  dB.  In  most  LNAs  the  first  stage,  closest  to 
the  antenna  feed  probe,  has  the  best  noise  character- 
istics to  minimize  the  noise  propagated  along 
through  the  remaining  stages. 

N  Connectors.  Coaxial  cable  fittings  which  interface 
cables  between  the  LNA  and  satellite  TV  receiver 
They  carry  4-C  Hz  signals  at  50  Ohms  impedance  with 
low  loss. 

NAB  (National  Association  of  Broadcasters).  A 
trade  organization  of  network  affiliate  VHF/UHF 
broadcasters. 

NF  (Noise  Factor).  This  measureb  the  thermal  noise 
contribution  of  LNAs  and  receiver  front  ends.  LNAs 
typically  measure  1 .5  dB  (120°  K)  and  receivers  aver- 
age  11-15  dB. 

NTSC  (National  Television  System  Committee)*  The 
method  of  forming  a  color  TV  signal  that  is  used  in 
the  western  hemisphere  with  few  exceptions,  NTSC  is 
also  the  Japanese  standard  It  has  525  lines  per  frame 
and  60  fields  per  second. 

Octave.  A  measure  of  frequencies  which  differ  by  a 
factor  of  two  in  wavelength. 


Orthomode  Coupler.  A  section  of  waveguide  such 
that  two  LNAs  can  be  attached  at  right  angles  and 
simultaneously  receive  both  horizontal  linear  and 
vertical  linear  polarized  satellite  TV  programs 

Orthogonal    Mode    Coupler    (or    Transducer).    See 

Orthomode  Coupler,  above, 

P-P.   Peak-to-Peak    measurement    of   a  waveform's 

amplitude  as  opposed  to  rms  (root  mean  square), 
which  is  otherwise  implied. 

Packaging,  This  is  the  boxing  of  various  circuit  parts 
in  a  module.  Typical  ICs  are  packaged  in  DIPs  (Dual 

Inline  Package)  with  two  rows  of  pins  to  fit  sockets 
on  the  PC  board 

PAL  (Phase  Alternation  System).  A  European  color  TV 
system  featuring  625  lines  per  frame  and  50  fields  per 
second.  Generally  this  method  gives  higher  resolu- 
tion TV  pictures  than  the  American  NTSC  (525-line) 
color  system  No  PAL  is  broadcast  from  American  or 
Canadian  satellites  but  it  may  be  found  on 
INTELSATs, 

Parabolic  Dish*  This  antenna  shape  is  commonly 
used  to  focus  all  the  microwave  energy  collected  on 
the  dish  surface  into  a  single  point  in  front  of  the  dish 
called  the  focal  point.  It  can  be  built  from  metal 
sheets,  fiberglass,  mesh,  or  wood  covered  with  a  me- 
tal reflecting  surface  which  is  accurate,  with  respect 
to  a  perfect  parabola,  to  within  0,1  inch, 

Passive  Elements.  Electrical  components  which  do 
not  include  transistors  and  cannot  amplify  the  signal 

Examples  are  capacitors,  resistors,  diodes,  inductors, 
most  mixers,  and  transmission  lines. 

Path  Loss.  The  loss  incurred  in  a  satellite  TV  signal 
from  the  transmitter  to  the  receiver,  while  in  space 
Path  loss  can  be  measured  on  either  the  uplink  or 
downlink  path. 

Parametric  Amplifier.  A  complex  form  of  LNA  which 

depends  upon  a  high-frequency  source  (Gunn-effect 
pump)  rather  than  a  dc  source  to  amplify  the  weak  in- 
put signal.  It  works  like  a  MASER-  The  input  signal 
modulates  an  electron  beam  and  the  pump  amplifies 
it  while  it  travels  to  the  output  coupler.  These  can  be 
cryo-cooled  to  yield  ultra  low  noise  temperatures 
down  to  20°  K  Parametric  LNAs  are  much  more  ex- 
pensive than  GaAsFET  LNAs. 

PC  (Printed  Circuit).  An  easily-made  dielectric  board 
on  which  nearly  all  the  conductors  and  interconnec- 
tions are  laid  out  on  the  surface  in  thin  copper  strips 
and  the  assembly  of  the  finished  products  is  reduced 
to  soldering  on  the  parts.  The  wiring  step  is  greatly 
reduced. 

Phase.  A  relative  position  of  an  oscillating  signal  in 
full  circle  coordinates.  0  degrees  is  just  starting,  90 
degrees  is  one-quarter  of  the  way  through,  360  de- 
grees is  back  to  the  starting  point  Two  signals  are  in 
phase  if  the  phase  difference  is  zero  and  the  peaks 
and  valleys  match. 

Phased  Array*  A  technique  of  improving  the  gain  of 
an  antenna  system  by  combining  the  outputs  of  sev- 
eral similar  VHF/UHF/FM  antennas  in  an  array  taking 
care  that  the  output  signals  from  each  one  are  exact- 
ly in  phase  with  one  another 

PLL  (Phase-Locked  Loop).  One  form  of  FM  demodula- 


tor which  employs  a  feedback  loop  to  lock  a  local 

oscillator  to  the  same  frequency  and  phase  as  the  in- 
put  signal.  The  error  corrections  applied  back  to  the 
LO  are  equal  to  the  original  program  signal  that 
modulated  the  carrier  and  are  passed  through  the  cir- 
cuit as  the  output. 

Polar  Mount.  An  antenna  mounting  and  aiming  sys- 
tem in  which  one  pivot  is  positioned  one  time  only 

and  the  other  pivot  (hour  axis)  is  positioned  to  sweep 
the  satellite  arc.  Some  fine  adjustments  may  be  re- 
quired on  the  first  pivot  (declination  axis)  but  this 
mount  is  much  easier  to  aim  than  the  azimuth-eleva- 
tion mount. 

Polarization*  In  order  to  increase  the  capacity  of  TV 
satellites,  transponder  frequencies  overlap  but  alter- 
nate between  vertical  linear  and  horizontal  linear 
polarization.  The  dish  feed  and  satellite  feed  polari- 
zations must  match  or  the  signal  will  be  lost.  Feeds 
on  dishes  rotate  90  degrees  in  many  designs  or  an  or- 
thomode coupler  allows  two  LNAs  to  get  both  polari- 
zations simultaneously.  INTELSAT  uses  right-hand 
circular  or  left-hand  circular  polarization.  Use  a  hy- 
brid mode  feed  to  receive  them. 

Port.  A  physical  signal  interface.  This  can  be  a 
waveguide  flange  or  connector. 

Potted*  A  form  of  electronics  packaging  in  which  the 
part  is  immobilized  in  plastic, 

Power  Amplifier*  An  active  device  which  features  a 
high-level  signal  output  as  opposed  to  an  ultra  low 

noise  figure.  For  comparison  see  Preamplifier  below. 

Power  Divider.  A  passive  device  similar  to  a  signal 
distribution  splitter  but  used  at  4  GHz  to  split  an 
LNA's  signal  for  up  to  12  separate  channels  (either  all 
vertical  or  horizontal).  A  full-channel  CATV  or  MATV 
system  would  require  two  LNAs  and  two  power  divid- 
ers to  drive  24  separate  receivers. 

Preamplifier.  A  class  of  active  devices  in  which  LNAs 
are  included  and  that  feature  low  noise  performance 
as  opposed  to  high-level  signal  output.  They  amplify 
(strengthen)  the  signal  before  it  reaches  the  relatively 
noisy  receiver  front  end, 

Pre-emphasis.  A  selective  amplification  of  the  high 
frequency  end  of  a  satellite  TV  channel  prior  to  up- 
link transmission  to  overcome  potential  noise  prob- 
lems Each  satellite  TV  receiver  reverses  the  transfor- 
mation in  its  de-emphasis  circuits. 

Prime  Focus  Antenna.  A  parabolic  dish  antenna  in 
which  the  LNA  is  located  out  in  front  of  the  dish  at  its 
focal  point.  This  type  of  feed  design  is  generally  the 
least  expensive. 

Private  Terminal,  A  TVRO  which  is  not  associated 

with  CATV  but  is  for  the  benefit  of  a  private  in- 
dividual viewer. 

Probe.  The  driven  element  in  a  microwave  dish  an- 
tenna system.  It  is  located  in  the  feed  and  converts  rf 
energy  in  the  waveguide  to  a  signal  on  a  transmission 
line  to  the  LNA. 

Program  Control  Tones.  Telephone-style  audio  tones 
preceding  and  following  many  satellite  TV  programs 
which  control  automatic  program  selection  equip* 
ment  used  by  CATV. 

PWM  (Pulse  Width  Modulation),  A  method  used  in 

73Magaiine  •  January,  1982     55 


USSR  TV  satellites  to  encode  the  audio  signal  be- 
tween the  video  lines  of  the  composite  TV  picture 

Quieting  Curve.  A  yraph  of  the  signal-to-noise  ratio 
(S/N)  versus  the  carrier-to-noise  ratio  (C/N)  for  a  par- 
ticular satellite  TV  receiver.  Generally  tor  C/N  above 
8  dB,  S/N  =  C/N  +  38  The  point  on  the  curve  below  8 
dB  C/N  where  S/N  rapidly  falls  off  is  the  FM  threshold 

Registered  TVRO,  The  FCC  accepts  registered  Earth 

stations  so  that  it  can  he  protected  from  possible  ter- 
restrial interference.  Frequency  coordination  must 
be  performed  as  part  of  the  registration  procedure. 

Regulated  Power  Supply.  A  dc  power  supply  which  is 
designed  to  prevent  minor  iluctuations  in  line  volt- 
age from  propagating  into  the  dc  output 

Resolution.  A  measure  of  detail  reproduction  in  a  TV 
picture  which  improves  with  increasing  S/N.  It  is  also 
a  function  of  the  number  of  scanning  lines  in  a  frame 
The  European  color  system  (PAL,  SECAM]  has  625 
lines  and  better  resolution  than  the  American  (NTSC) 
525-line  system. 

RFI  (Radio  Frequency  Interference).  Any  electrical 
spurious  signals  in  the  i-f  range  causing  static  and 
noise  in  a  receiver  RFI  can  also  be  caused  by  im- 
properly shielded  components  within  a  receiver 

RMS  (Root  Mean  Square)*  A  method  of  measuring  the 
average  power  or  voltage  in  a  sine-wave  signal.  See 
P-P  for  comparison. 

Rotor  Systems.  A  method  of  rotating  an  LNA  feed  90 
degrees  to  switch  between  vertical  and  horizontal 
polarizations.  Many  times  an  antenna  rotor  can  be 
used  with  remote  control  from  indoors. 

S/N  (Signal-to-Noise  Ratio].  A  TVRO  measure  of  pic- 
ture quality  expressed  in  dB  Broadcast  studios  try  to 
put  out  signals  above  50  dB  S/N,  CATV  supplies  45-50 
dB  S/N,  and  typical  VTRs  have  an  S/N  of  45  dB 
Watchable  pictures  go  down  as  far  as  40  dB  S/N.  One 
or  two  dB  above  the  C/N  FM  threshold  of  a  satellite 
TV  receiver  will  put  a  TVRO  into  the  45-dB  S/N  range 
for  fine  pictures. 

SATCOM  F1.  American  TV  satellite  operated  by  RCA 
to  supply  most  of  cable  TV  programming  on  24  tran- 
sponders [12  are  vertical  and  the  other  12  are  hori- 
zontally polarized)  Also  referred  to  as  just  Ft,  it  is 
located  at  135  degrees  west  longitude 

SATCOM  F2.  American  TV  satellite  operated  by  RCA 
to  supply  assorted  video  and  data  programming  to 

Alaska  and  other  points  in  the  USA.  Like  its  sister,  F1, 
it  has  24  transponders.  It  is  located  at  119  degrees 
west  longitude  and  can  be  also  referred  to  as  just  F2, 

Saturated  Transponder.  A  satellite  TV  transponder 
which  is  operating  at  full  power  They  do  not  have 
age  circuits,  so  the  output  transponder  power  is 
proportional  to  the  received  signal  from  the  Earth 
Sometimes  the  uplink  signal  is  backed  off  so  that  the 
transponder  will  have  a  longer  useful  life  In  that 
case,  EIRP  levels  on  the  Earth  will  also  be  proportion- 
ally  lower 

Schottky   Diodes,   High-frequency   solid-state   recti 
fiers  used  to  build  microwave  mixers. 

SCPC  (Single  Channel  Per  Carrier).  One  stream  of 
data  or  programming  on  a  satellite  communications 
carrier  as  opposed  to  multiplexing  many  voice  or 
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data  subchannels  within  a  given  carrier  frequency- 
Mostly  used  for  voice  (telephone),  many  separate 
carriers  having  different  frequencies  can  fit  into  a 
.ib-MHz-wide  satellite  transponder. 

Scrambling,  Techniques  to  encipher  a  TV  signal  to 
prevent  unauthorized  reception  without  a  descram- 
bler  device  Typically  this  is  done  by  coding  the  sync 
information  of  the  video  signal.  None  of  satellite  TV 
for  CATV  use  is  scrambled 

SECAM  (Sequential  With  Memory),  A  French  color 
TV  system  with  625  lines  per  frame  and  50  fields  per 
second   It  is  also  used  in  the  USSR 

Sensitivity.  This  performance  parameter  measures 

the  input  signal  required  to  produce  an  adequate  pic- 
ture from  a  satellite  TV  receiver. 

Shielding.  The  design  process  in  which  electronic 
components  are  protected  by  sheet  metal  or  other 
conductors  from  spurious  signals  Coaxial  cables  are 
shielded  by  the  outer  conductor,  which  is  grounded. 

Shrouding.  Protective  walls  or  screens  around  a  dish 
antenna  which  stops  sidp  interference  It  is  not  need- 
ed at  most  Earth-station  sites 

Sidelobes.  Areas  from  which  noise  can  leak  into  a 
dish  antenna  from  the  side.  Sidelobe  performance  is 
the  ability  of  a  given  dish  to  reject  these  in  favor  of 
the  satellite  signal, 

Signal  Combiner,  This  is  the  reverse  of  a  signal  split- 
ter. It  allows  several  TV  signals  on  different  channels 
to  be  merged  onto  a  single  broadband  transmission 
line.  Many  times  this  device  can  be  substituted  for  by 
a  signal  splitter  connected  in  the  reverse  direction. 

Signal  Distribution  System.  A  network  of  signal  ampli- 
fiers, splitters,  and  cables  bringing  satellite  and  off- 
the^air  TV  to  a  number  of  separate  TV  sets  Usually 
all  the  parts  are  75-Ohm  devices  with  baluns  to  con- 
vert to  a  TV  set's  300-Ohm  antenna  terminals 

Signal  Splitter.  This  is  a  passive  device  which  enables 
two  or  more  TV  sets  to  divide  a  TV  signal  between 
them  with  proper  balancing  and  isolation.  It  can  be 
supplied  in  either  75-  or  300-Ohm  impedances 

Signal  Trap.  A  passive  device  which  filters  out  a  se- 
lected channel.  This  can  be  used  to  control  the  distri- 
bution of  a  premium  (pay-TV)  channel  or  to  remove  a 
source  of  interference 

Single  Conversion.  This  technique  uses  just  a  single 
local  oscillator  and  mixer  to  convert  a  satellite  TV 
signal  from  37-4,2  GHz  down  to  the  final  i-f  (usually 
70  Hz),  Lower  parts  count  and  ease  of  assembly  are 
important  advantages  over  double  conversion  but 
care  must  be  taken  to  prevent  noise  on  the  image  fre- 
quency from  leaking  into  the  output. 

Sky  Noise.  Background  microwave  radiation  coming 
from  deep  space  which  can  be  a  noise  source  for  dish 
antennas.  Sky  noise  provides  a  lower  boundary  for 
the  possible  noise  temperature  of  any  dish  antenna 
and  is  approximately  16-20°  K 

SMA  Connectors.  Miniature  fittings  to  conduct  sig- 
nals between  parts  of  a  downcon verier  using  small 
circular  waveguide, 

Snow,  Dot-type  TV  interference  associated  with 
weak   signals   in   UHF/VHF   TV   pictures.   See  also 

Sparkltes. 


SNR.  See  S/K 

Solar  Interference  (Outage).  Twice  each  year,  the 
sun's  path  will  position  it  behind  the  TV  satellites  in  a 
direct  line  of  sight  with  TVROs,  Care  must  be  taken 
to  prevent  concentrated  heat  from  cooking  the  deli- 
cate LNA  at  this  time  if  a  prime  focus  antenna  is  used 
in  a  TVRO 

Space  Attenuation.  The  loss  in  a  TV  satellite  signal 
due  to  the  fact  that  the  beam  spreads  out  after  leav- 
ing the  antenna  This  is  a  major  factor  in  path  loss. 

Sparklies.  Weak  signal  noise  which  appears  as  a  dot 
or  streak  interference  in  a  sate!  lite  TV  picture  Loss  of 
lock  in  an  FM  video  demodulator  causes  this,  and  in 
extreme  cases  tearing  or  loss  of  the  picture  will 
result. 

Spherical  Antenna.  This  is  an  alternate  form  of  dish 
antenna,  easy  for  the  layman  to  construct  and  having 
a  circular  cross-section  instead  of  a  parabolic  one 
Another  feature  is  the  ability  to  employ  multiple 
feedhorns  in  front  of  the  dish  to  receive  signals  from 
up  to  10  TV  satellites  at  once  within  a  40  degree  orbi- 
tal arc    Its  design  was  invented  by  Oliver  Swan, 

Spot  Beam.  An  antenna  downlink  pattern  which  pro- 
vides a  continent-sized  footprint  for  an  INTELSAT 
satellite  Generally  the  term  describes  any  narrow 
satellite  beam  confined  to  a  specific  relatively  small 
area. 

SPTS  (Satellite  Private  Terminal  Seminar).  An  indus- 
try educational  and  trade  show  conducted  three 
times  a  year  in  various  locations  by  Robert  "Coop" 
Cooper. 

Stability.  The  ability  of  a  tuning  circuit  to  avoid  drift 
that  most  often  is  caused  by  ambient  (surrounding) 
temperature  changes.  Lack  of  stability  is  the  main 
reason  that  afc  circuits  are  used  in  satellite  TV  re- 
ceivers. Crystal  control  provides  the  best  stability, 
The  term  is  also  used  to  describe  the  ability  of  an  am- 
plifier to  resist  feedback  of  the  output  signal  around 
to  the  input  side,  Home-built  LNAs  may  become  un- 
stable and  begin  oscillating  if  leakage  is  not 
prevented 

Sweep  Generator,  A  test-equipment  device  which 
creates  a  signal  evenly  over  a  range  of  frequencies. 
They  are  used  to  align  frequency-sensitive  compo- 
nents such  as  filters. 

Sync  Pulse,  Sync  is  an  abbreviation  for  synchroniza- 
tion. Horizontal  and  vertical  oscillators  lock  on  these 
spikes  in  a  TV  set  It  is  part  of  the  video  picture  infor- 
mation in  the  composite  TV  signal, 

Tearing.  A  form  of  weak  signal  interference  which 
causes  ragged  streaks  on  the  TV  picture  in  vertical 

lines  loining  light  to  dark  transitions  If  this  occurs  in 
a  satellite  TV  picture  it  is  a  good  indication  that  the 
receiver  is  operating  well  below  FM  threshold. 

Termination.  A  connector  or  passive  device  at  the 

end  of  a  signal  transmission  line.  This  is  like  an  end 
cap  to  maintain  the  impedance  of  the  line. 

Terrestrial  Microwave.  Communications  finks  on  the 
ground  using  microwaves.  One  of  the  allowed 
ground  frequencies  is  the  same  as  the  band  allocated 
to  TV  satellites,  and  frequency  coordination  is  need* 
ed  by  commercial  TVROs  to  resolve  conflicts. 


Test  Equipment*  Auxiliary  electronic  signal  generat- 
ing and  measuring  devices  used  to  tune  and  trouble- 
shoot  electronics  equipment,  including  LNAs  and 
satellite  TV  receivers,  Some  of  these  are;  sweep  gen- 
erators, signal  generators  and  markers,  frequency 
counters,  volt-ohm  meters,  and  oscilloscopes. 

Test  Pattern,  This  color  bar  pattern  helps  satellite  TV 
technicians  properly  maintain  uplink  and  downlink 
equipment  It  seldom  appears  on  VHF/UHF  TV,  but 
on  TV  satellites  it  occurs  when  a  transponder  is 
unused. 

Threshold  Extension.  A  circuit  technique,  sometimes 
located  in  the  loop  filter  of  a  phase-locked  loop  de- 
modulator, which  improves  the  low  signal  perform- 
ance of  a  receiver  by  lowering  the  FM  threshold  by  3 

dBC/N. 

Tilt  Attenuator,  A  form  of  signal  attentuator  which 
compensates  for  the  fact  that  high  frequency  sig- 
nals lose  more  strength  than  low  frequencies  over  a 
given  run  of  transmission  line  One  of  these  is  in- 
serted into  a  signal  distribution  system  just  before  a 
trunk-line  amplifier. 

Translator,  A  TV  repeater  which  operates  on 
UHF  channels  70  to  83  (806-890  MHz).  It  retransmits 
ordinary  broadcast  TV  to  areas  which  cannot  get 
direct  reception. 

Transients.  Fluctuations  in  power  supply  voltages 
which  can  cause  noise  in  a  receiver  and  sometimes,  if 
powerful  enough,  can  damage  delicate  transistors  in 
the  LNA  or  receiver. 

Transponder.  Satellite  hardware  which  implements  a 
channel.  It  consists  of  a  receiver  36  MHz  wide  in  the 

6-CHz  uplink  band  and  a  broadcast  transmitter  36 
MHz  wide  on  the  5-GHz  downlink  band.  TV  satellites 
have  12  or  24  transponders. 

Turnkey,  An  equipment  supplier  who  installs 
everything  for  the  end  user  who  only  has  to  "open  it 
with  his  key/'  This  is  the  most  expensive  but  most 
professional  installation  method. 

TVRO  [Television  Receive-Only).  Acronym  for  a 
satellite  TV  receiver  (Earth  station)  consisting  of  dish 
antenna,  LNA,  and  one  or  more  receivers. 

Tweaking.  Tuning  by  hand  to  optimize  performance 
of  a  circuit  after  assembly.  Also  called  alignment. 

Twinlead.  A  300-Ohm  transmission  line  to  carry  TV 
signals  to  the  set.  It  is  made  in  the  shape  of  a  flat  rib- 
bon, having  lower  losses  than  coaxial  cable  (coax) 
but  being  less  resistant  to  rf  interference. 

TWT  (Traveling  Wave  Tube]*  A  high-power  micro- 
wave amplifier  on  board  TV  satellites*  Each  tran- 
sponder has  one, 

UHF  {Ultra  High  Frequency}.  TV  channels  14  through 
83  (470-890  MHz),  which  are  6  MHz  wide. 

Ultra  Low  Noise  LNA*  See  Parametric  Amplifiers. 

Uplink*  The  Earth  station  which  transmits  TV  pro- 
grams to  the  satellite  for  relay  back  to  the  ground.  It 
is  also  the  name  for  the  communications  path  from 
the  Earth  to  the  satellite. 

Vco  (Voltage-Controlled  Oscillator).  A  signal- 
generating  component  which  provides  an  input  to 
the  downconverter  and  demodulator  portions  of  a 
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satellite  TV  receiver.  The  oscillator's  frequency  is 

determined  by  an  applied  voltage, 

VCR  (Video  Cassette  Recorder).  See  VTR. 

VHF  [Very  High  Frequency).  TV  channels  2  through 
13    in   the  following   bands:   channels  2-4  occupy 

54  through  72  MHz,  channels  5-6  occupy  76  through 
88  MHz,  and  channels  7-13  occupy  174  through 

216  MHz 

Video  Monitor,  A  high-quality  television  screen  lack- 
ing a  tuning  circuit  which  accepts  video  baseband  in- 
puts directly  from  a  TV  camera,  VTR,  or  satellite  TV 
receiver  with  no  modulator  required.  They  are  not 
mass-produced  and  are  ironically  more  expensive 
than  TV  sets  of  the  same  size. 

Vswr  (Voltage  Standing  Wave  Ratio).  A  measure  of 
the  efficiency  of  a  signal  interface,  especially  the  im- 
pedance match  of  the  antenna  to  the  LIMA 

VTO  (Voltage-Tuned  Oscillator).  Also  called  a 
Vco  (see  above). 

VTR  (Video  Tape  Recorder),  A  useful  adjunct  to  a 

satellite  TV  system. 

ITU  (International  Telecommunications  Union). 
Deals  with  timely  issues  such  as  frequency  band 
allocations  worldwide. 


Waveguide*  A  microwave  conductor  shaped  in  the 
form  of  a  rectangular  tube  to  prevent  signal  loss.  Size 
WR229  is  used  for  3.7-4.2~CHz  satellite  TV  signals.  It 
can  be  pressurized  to  remove  ambient  moisture  and 
further  increase  its  performance 

West  Coast  Feed.  Satellite  TV  programming  time 
shifted  and  broadcast  primarily  for  the  benefit  of 
west  coast  viewers.  If  one  misses  a  favorite  movie  on 
the  east  coast  feed,  he  can  watch  it  four  hours  later 
on  the  west  coast  transponder. 

WESTAR  I.  American  TV  satellite  operated  by 
Western  Union.  It  has  only  12  transponders  and  is 
located  at  99  degrees  west  longitude. 

WESTAR  II.  American  TV  satellite  in  the  WESTAR 
series  located  at  1 23.5  degrees  west  longitude.  It  also 
has  just  12  transponders. 

WESTAR  III,  American  12-transponder  TV  satellite  in 
the  WESTAR  series  which  is  located  at  91  degrees 
west  longitude. 

Wind  Loading,  The  force  upon  a  satellite  TV  dish  and 
supports  caused  by  air  pressure.  Generally,  a  dish 
should  be  able  to  withstand  120  mph  (193km/h)  and 
be  able  to  sustain  a  40-mph  wind  without  damaging 
the  picture  ■ 
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HAM  HELP 


I  would  like  to  obtain  (nformlkC^^I  need  a  copy  of  the  scanner 
tlon  from  other  radio  amateurs     circuit  that  was  popular  for  the 


I  need  instruction  manuals 
and  schematics  for  a  Singer/ 
Gertscfo  frequency  meter  (model 
FM-6)  and  a  Hickok  model  670 
oscilloscope.  I  will  promptly 
reimburse  with  thanks  for  loan 
to  copy  or  copying  costs. 

Leslie  W.  Bruce  W*OX 
335  S«  40th  Street 
Boulder  CO  60303 


I  am  in  need  of  a  schematic 
for  a  Sideband  Engineers  model 
SB  450  transceiver.  I  will  be  glad 
to  pay  duplicating  and  mailing 
costs,  or  I  will  duplicate  on 
receipt  and  send  back  by  mall, 

Alex  Haynes 
2703  H  amble  ton  R& 
Annapolis  MD  21140 

(301^-956-2302 


on  two-meter  repeater  locations 
in  New  England.  I  am  in  the  pro- 
cess of  compiling  3  listing  of 
two-meter  repeaters  in  New  En- 
gland showing  exact  locations 
(mountaintops,  buildings,  etc.). 
Other  information  such  as  auto- 
patch  capabilities  (access 
codes  not  necessary),  RACES 
affiliation  also  are  wanted.  Glad 
to  share  information  with  any- 
one interested. 

Ed  Soornre  N1BFF 

1  Alcott  Drive 

Northboro  MA  01532 


HW-202    In    1975.    Mine   has 
stopped  working. 

Gordon  Lauder  W9PVD 

Webster  W I  54893 

I  am  collecting  club  bulletins 
from  all  over  the  world.  Who  will 
send  me  a  copy  of  his  club 
bulletin?  I'll  send  ours  plus 
postage  costs. 

Marc  Demoor  ON1GR 

Vredestraat  13 

B-9720  De  Pinte 

Belgium 


Satellite  TV 


FOR  THE  HOME 

Sick  of  Network  TV? 

Our  receiver  lets  you  get 
Over  75  channels  Of  tele- 
vision directly  from  earth- 
orbiting  cable  TV  satel- 
lites' HBO,  Showtime,  su- 
per stations,  sports  and 
movies  worldwide 


We  don't  just 
sell  Information! 
We  Manufacture 
Hardware! 


From  offshore  04]  ngs, 
data   links   to  hotels 
and  backyard  instal- 
lations, we  wrote  the 
book.  Constantly  up- 
dated,  our  94  Page 
technical  information  book  and  catalog  gives  you  all 
the  facts.  Inexpensive  dishes,  feeds,  telem- 
etry software,  krts  and  more    Recom- 
mended reading  by  NASA.  The  Office 
of  Consumer  Affairs  and  Quality  com- 
panies  like  Rock weH/QoHms  Send 
S7  95  today'         ^^       ^309 

24-hr*.  COM.  Hothnm 
(305)  339-7600 

°SPACECOAST 

RESEARCH  CORPORATION 
'    P  O   Box  442-D.  Altamonte  SpflS,  FL  32701 


SATELLITE  TV 
RECEIVER  KITS 

FACTORY  DIRECT 

We  have  complete  kits, 
individual  boards,  and 
components.  Call  or  write 
for    further    information. 

STARTRAK   -« 
SYSTEMS,  INC. 

404  Arra wanna  St. 

Colorado  Springs,  CO  80909 

(303)  475-7050 


LiVE  ViA  SATELLITE 


Robby 
WBdSFR 


Jera 

NdAGT 


Dave 
WD0CDU 


*599 


COMPLETE 
RECEIVING 
SYSTEy 


UNDER   $300 

BiSH 


tv  mo 
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JUST  PUBLISHED:  >W  X  11 
BOOK  flits  a  wealth  of  up- 
dattd    lafomatloa    oa    ■ 

Alftlli*    •   RKttVtfi  *    LOW 

nodi  AatpUften  •  Sturm 
•  Strilcif  *  Eqaipataat  ■ 
■aaafatfirtn  •  ltd  loft. 
Our  book  takes  tfie  mystery  out  of  tfie  sophisticated  iKirnQbg, 
of  satellite  transmission  and  reception  Tins  volume  represents  all 
the  essential  knowledge  ntdt  ittf  to  tidtrstaad  and  will  show 
you  now  easy  rt  ft  to  navt  a  90  channel  reception  system  so  that 
you  can  eokrv:  tint  run  movies,  foreign  firm  U&  Vegas  enter 
tamrnem,  aw  sports  and  mum  more  Emdiing  being 
in  the  *orw  coukj  be  yours  at  a  twist  of  a  tooo* 


Lilfm  VIA  SATSLLITM,  IJVC. 

P.O  BOX  2561. Dept  H-1  .Defray  Bear_n,FL55M4 

Send  '395  plus1 2  SO  shipping  I  handling 
orull  our  24  hr  C0  0  order  line  '505 1  B4S-U47 
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Stuck  with  a  problem? 


Our  TE-12P  Encoder  might  be  just  the  solution  to  pull 
you  out  of  a  sticky  situation.  Need  a  different  CTCSS 
tone  for  each  channel  in  a  multi-channel  Public  Safety 
System?  How  about  customer  access  to  multiple  re- 
peater sites  on  the  same  channel?  Or  use  it  to  generate 
any  of  the  twelve  tones  for  EMS  use.  Also,  it  can  be  used 
to  access  Amateur  repeaters  or  just  as  a  piece  of  ver- 
satile test  equipment.  Any  of  the  CTCSS  tones  may  be 
accessed  with  the  TE-12PA,  any  of  the  audible  frequen- 
cies with  the  TE-12PB.  Just  set  a  dip  switch,  no  test 
equipment  is  required.  As  usual,  we're  a  stickler  for 
1day  delivery  with  a  full  1  year  warranty, 

*  Output  level  flat  to  within  1.5db  over  entire  range  selected. 

*  Immune  to  RR 

*  Powered  by  6-30vdct  unregulated  at  8  ma. 

*  Low  impedance,  low  distortion,  adjustable  sinewave  output, 
5v  peak-to-peak. 

*  Instant  start-up. 


TE-12PA 


07.0  XZ 

85.4  YA 

103.5  1 A 

127.3  3A 

156.7  5A 

1 92  8  7 A 

71.9XA 

S8.5YB 

107.2  IB 

131.8  3  B 

162.2  5B 

2035  Ml 

74.4  WA 

91.5  ZZ 

110.922 

136.5  AZ 

167.9  6Z 

77.0  XB 

94  8  ZA 

114.82A 

141 .3  4  A 

173.8  6  A 

79.7  SP 

97.4  ZB 

118.8  2 B 

146.2  4  B 

179.9  6B 

82.5  YZ 

100,0 1Z 

123.012 

151.45Z 

186.2  7Z 

•  Frequency  accuracy,  ±,1  Hz  maximum  -40'Cto  +  85#C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 


TE-12PB 

TEST-TONES; 

TOUCH-TONES: 

BURST  TONES: 

600 

697      1209 

1600     1850    2150    2400 

1000 

770     1336 

1650     1900     2200     2450 

1500 

852      1477 

1700     1950    2250    2600 

2175 

941      1633 

1750    2000    2300    2550 

2805 

1600     2100     2350 

■  Frequency  accuracy,  ±1  Hz  maximum  -40*Cto  +85"C 

*  Tone  length  approximately  300  ms.  May  be  lengthened, 

shortened  or  eliminated  by  changing  value  of  resistor 


$89.95 


**443 


COMMUNICATIONS  SPECIALISTS 


426  West  Taf t  Avenue,  Orange,  California  92667 
(800)  854-0547/California:  (714)  998-3021 
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Going  Bird  Hunting? 

Satellite  Central,  part  III 


Stephen  Gibson 
PQ  Box  3S386 
Hollywood  CA  90038 


Aside  from  making  your 
equipment  work,  find- 
ing the  satellite  may  be 
your  biggest  problem.  Typi- 
cal dish-antenna  beam- 
widths  run  less  than  2  de- 
grees, so  you  may  end  up 
scanning  the  skies  for 
hours.  You  can  cut  the  job 


down  to  only  a  few  min- 
utes, however,  if  you  know 
the  location  of  the  satellite 
relative  to  your  particular 
location.  Here's  how  to 
do  it. 

By  now  you  know  that 
most  of  the  interesting  TV 
satellites  are  located  in  geo- 
synchronous orbit  above 
the  Earths  equator  The 
idea  of  equatorial  satellites 
is  not  new  In  fact,  this  ideal 
coverage  spot  was  suggest* 
ed  nearly  37  years  ago  by 
famed  science-fiction  writ- 


COH ST A A  A 
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COMSTAR  C 
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WES TAD  I 
WESTERN  UNION 
99*  W 


COMSTAR  B 
9S# 


WE  STAR  III 

it* 


Fig,  7,  Geostationary  satellites,  Clarke-helt  satellites  circle 
the  globe  above  the  equator  at  the  same  rotational  speed  as 
the  Earth.  They  appear  to  us  as  fixed  points  in  the  sky,  which 
simplifies  antenna  pointing. 
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er,  Arthur  C,  Clarke,  who 
published  an  article  in 
Wireless  World  called  "Ex- 
tra-Terrestrial Relays/'  Fan- 
cy that!  It's  taken  some 
time  for  the  idea  to  catch 
on.  Bob  Cooper  W5KHT 
suggested  that  we  name  the 
belt  after  Clarke.  Good  idea- 
Can  we  see  Clarke-belt 
satellites  as  we  did  Sputnik? 
You'd  have  to  really  squint 
because  they  orbit  the 
Earth  nearly  22,300  miles 
out!  To  an  observer  here  on 
Earth,  the  satellites  in  Fig- 1 
appear  to  be  standing  still 
because  they  circle  the 
Earth  every  24  hours  and 
in  the  same  direction.  This 
makes  tracking  a  piece  of 
cake,  lust  point  the  dish 
and  walk  away,  hoping  a 
whiff  of  wind  doesn't  blow 
you  off  boresight! 

Getting  Our  Bearings 

To  locate  a  satellite,  we 
must  use  some  frame  of  ref- 
erence or  coordinate  sys- 
tem While  astronomers  use 
the  galactic,  ecliptic,  and 
equatorial  systems,  we  can 
take  the  easy  way  and  use 
the  horizon-coordinate  sys- 
tem because  the  satellites 
appear  to  us  as  static  points 
in  the  sky.  Horizon  coor- 
dinates are  simply  azimuth 
and  elevation.  Think  of 
elevation  as  being  so  many 


vertical  degrees  up  from 
your  horizon  and  think  of 
azimuth  as  a  horizontal 
twist  around  to  the  satellite 
from  a  point  looking  at  true 
north.  The  vertical  tilt  and 
the  horizontal  twist  are 
seen  in  Fig,  2.  That's  all 
there  is  to  it 

Let's  get  some  idea  of 
what  the  belt  looks  like 
from  your  location.  We  also 
can  find  a  good  spot  for  the 
dish  at  the  same  time.  Co 
outside  and  look  at  the 
southern  sky  (readers  below 
the  equator  look  north)  If 
you  are  at  a  medium  lati- 
tude, say  30  to  40  degrees 
north,  imagine  a  giant  rain- 
bow arch  sweeping  across 
the  southern  sky  from  east 
to  west  with  its  highest 
point  about  45  degrees  off 
the  horizon  (see  Fig,  3), 
Perhaps  your  imaginary 
rainbow  passes  through  a 
tree  or  rooftop.  If  so,  you'd 
better  find  another  spot  for 
your  dish. 

At  this  point  it's  a  good 
idea  to  do  some  research, 
and  either  calculate,  com- 
pute, or  buy  a  computer 
printout  of  satellite  coor- 
dinates for  your  specific  lo- 
cation. Then  go  outside 
again  and  pinpoint  the  di- 
rection of  each  satellite  you 
may  want  to  receive  before 
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Fig.  2.  Az/el  coordinates  are  simple  to  understand.  Elevation 
is  a  vertical  tilt.  Azimuth  is  a  horizontal  twist  from  true 
north  (not  magnetic  north),  (a)  Elevation  angle  is  measured 
horn  your  horizon,  (b)  Azimuth  angle  is  measured  from  true 
north  turning  clockwise. 


Fig.  3  To  an  observer  at  30  to  40  degrees  latitude,  the  Clarke 
belt  appears  as  a  giant  rainbow.  At  the  equator,  the  Clarke 
belt  appears  directly  overhead  stretching  east  and  west 


you  start  pouring  a  con* 
crete  antenna  base.  A 
friend  of  mine  skipped  this 
step  and  accidentally  erect* 
ed  his  dish  so  that  the  best 
TV  satellite  worth  viewing 
was  directly  behind  a  tree! 

Even  a  clear  shot  doesn't 
mean  you  won't  have  prol> 
lems,  however  I  recently 
moved  to  a  mountaintop 
where  nothing  would  block 
my  view.  Nothing,  that  is, 
except  heavy  interference 
from  Ma  Bell  who  just  hap- 
pens to  share  this  same  f  re- 
quency  band  {3,7-4.2  GHz)! 
Ma  Bell  is  a  different  kind 
of  blockage.  I'll  cover  the 
illness  and  the  cure  for  in- 
terference in  a  future 
"Satellite  Central/' 

Finding  All  the  Info 

Scores  of  articles  (and 
even  books)  have  been  pub- 
lished on  how  to  calculate 
satellite  bearings.  I've 
assembled    a   bibliography 


of  a  select  few  in  the  box  on 

this  page  so  that  you  can 
go  hunting  for  back  issues. 
Or  you  can  scan  the  pages 
of  73  for  someone  who'll 
generate  a  bearing  chart  for 
you  by  computer,  If  you 
own  a  computer  or  know 
somebody  who'll  lend  you 
one,  you  can  use  the  pro- 
gram listing  given  here.  It's 
nothing  fancy,  but  it  will 
give  you  answers  with  even 
greater  accuracy  than  you 
need  to  point  your  dish 

It  doesn't  matter  if  you 
opt  for  graphs  or  calcula- 
tors or  even  a  computer  to 
do  the  work  You  still  need 
three  pieces  of  information 
before  you  begin:  (1)  The 
longitude  of  the  desired 
satellite,  (2)  your  longitude, 
and  (3)  your  latitude. 

Perhaps  you're  wonder- 
ing why  we  need  only  the 
longitude  of  the  satellite? 
Another  look  at  Fig.  1  will 
show  you  that  despite  their 


Go  Crazy  Doing  It  Yourself 

The  following  cookbook  procedure  is  a  summary  of  several 
articles  on  the  subject  which  I've  reduced  down  to  three  for- 
mulas. Even  at  that,  you  may  find  the  process  burdensome 
without  a  full-function  programmable  calculator.  In  the 
unlikely  event  that  you  are  reduced  to  the  bare  essentials  of 
Just  a  cheapy  pocket  job  or,  God  forbid*  a  book  of  trig  tables, 
here  are  the  exact  steps  to  take: 

1)  Find  out  if  the  satellite  is  visible  from  your  location  and 
skip  this  step  if  you're  pretty  sure  the  bird  can  be  seen.  Other 
wise,  calculate  the  following  (watching  the  signs!): 
LD  =  Satellite  Longitude  -  Your  Longitude 

Stop  here  if  LD  is  greater  than  81.3  degrees:  You  can't  see  ft 
because  it's  betow  your  horizon. 

Then,  where  LAT  =  your  latitude  (use  a  negative  latitude  if 
you  are  below  the  equator)  and  AD  =  the  number  of  angular 
degrees  you  are  from  the  satellite  subpoint  do: 
AD  =  cos  - 1  (cos  LD  cos  LAT) 

AD  must  be  fess  than  81,3  degrees  or  you  should  forget  it. 

2a)  Calculate  azimuth  if  you  are  in  the  northern  hemisphere, 
where  LAT  =  your  latitude; 
AZ=180  +  tan-i{tanLD/sin  |_AT) 

2b)  Calculate  azimuth  if  you  are  in  the  southern  hemi- 
sphere by  using  a  negative  sign  in  front  of  latitude,  where  LAT 
s  -{your  latitude): 
A2  =  tan  -  1  (tan  LDtein  LAT) 

3)  Calculate  elevation  angle: 
ELstan-  *  (COS  LD  cos  LAT  -  .151/  Vl-{cosLDcosLAT)2 

You  can  read  more  about  bird  hunting  and  even  dig  into  the 
math  In  the  following  references: 

"Microcomputers  and  the  Satellite  Station,"  Taggart.   73+ 

February.  1960. 

"Locating  Geosynchronous  Satellites,"  Johnston,  QSTt 

March,  1978. 

"Calculating  Antenna  Bearings,"  Shuch,  Ham  Radio,  May, 

1978. 

Satellite  Navigator  Manual,  Gibson,  published  by  STTL 


distance,  the  latitude  of  the 
birds  is  really  zero  because 
they  orbit  directly  above 
the  equator  That's  zero  de- 
grees latitude.  So  all  we 
need  is  longitude.  This  is 
measured  in  degrees  run- 
ning east  or  west  from 
Greenwich,  England.  If  you 
look  at  the  program  listing, 
you'll  see  the  west  longi- 
tude of  nearly  all  Clarke- 
belt  satellites  down  in  the 
data  statements. 

Next,  you'll  need  your 
site  coordinates  Like  the 
satellites,  your  location  is 
measured  from  the  same 
references,  Greenwich, 
England,  and  the  equator  A 
good  place  to  look  for  your 
coordinates  is  on  a  topo- 
graphical map.  You  can  buy 
one  for  your  area  from  a 
map  store  or  direct  from 
the  Department  of  the  In- 
terior,   Aeronautical    maps 


are    another   good    source. 
Even  an  atlas  will  do. 

If  you  can't  find  a  map, 
call  a  local  radio  or  TV  sta- 
tion and  use  their  coordi- 
nates Perhaps  the  coordi- 
nates of  the  club  repeater 
will  do  if  it's  not  too  far 
away  Your  local  airport 
tower  may  be  able  to  give 
you  their  coordinates.  As  a 
last  resort,  look  in  books 
dealing  with  astrology!  You 
may  find  coordinates  for 
your  city  or  one  nearby  be- 
cause astrologers  also  need 
coordinates  to  construct 
their  charts. 


Hair-Splitting  Accuracy 

Despite  what  the  purists 
may  say,  practical  experi- 
ence has  proven  that  you 
can  be  1 5  or  30  miles  off  in 
coordinates  and  still  find 
the  bird!  It's  really  all 
a    matter    of    accuracy    in 
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Program  listing. 


10  CLEAR  l  RESTORE  i  CL5 

20    P*lHTMCLAR¥    &ELT    SATELUTt    PROGRAM* 

30  rmiiTE'(C)    1 9n i   Stephen  cikso* 

40    » 

50    PftlHT"EAR>tliL    STATION    COQBOItfAT  &  &±  "  i  f&INT 

60    I»BINT'fLOSCtTV&E    -    iNPOFt    D&GHEE3.HIKUTIS' , SECONDS* 

?0     (NWT    VD.VB.Vg 

1Q    INPUT"! 5    THAT    EAST    OS    MfT    LOJfilTU&t    HfV}     *;¥* 

90    Fl!lTT:fKIttTMLATlTUD£    -    {HPirl    DEGREE*  ,  *1  »UT  E«  .5  ECOhSS' 

140    INPUT    H&.HT.RS 

HO  |RPUT"IS  THAT  HOtTI  ON  IQVTN  LATITUDE  (N/S)  " E  «* 

no  cis 

140  HIlT  "  CLARK  RELT  SATELLITE  AMTtiNA  lEAIINC** 

L50  rifVT  *  " 

160  PI INT* SATELLITE 

170  PRIJIT    "'    * 

190  ■ 

ISO 

200 

no 


'LONGITUDE' 


AZIMUTH"  "  ELfcVATIOR" 


0    *    YD  + 
IT   A>0 


i*    VEST    LONG    rUM    AVt     SATELLITE?  3  J 
CVH  +  V5/*0);60    a     A    -    HD+CHH  +  HS/60W&Q 


A--A 


220  II  V4-"W"THEII 

230  ir  ■t-"sMni«i 

240  ' 

250  'CALCULATION! 

260  rOR  J-tTOW  i  REA9  SA*  »  P  ll  -  -f 

2  70  1  -  C  -  (r> 

210  ir  inao  run  t  -  A-jao 

290    irB<~lS&TNEKt*»+360 

100    IPI'i-l  LITHE*    O-B-SLli    GOTO    520    t*    ERROR!  I 

310    0*f  COStB*.  01  M531i>*(  CO  SM*. 0114113)) 

320  c-f-iirN{q/sqii{-q*q+M  >  +  i  .s-J0fl)«5?.m7« 

130     IFC->8l*3THIttfD^C-Bl*ls     GOTO    520    i'     ERROR  I  L 

340    ' 

150    *     DO    PUNT-OUT 

16D  Cl-C**9.01Tl 'NILIS  TOO  SURTOtNT  (HOT  USEOJ 

170  AA*1*0+(ATN{TA»(6-. 01 743311  /S|S^A*-01  7  45  33)  ))  *3L 2951* 

310  irA<*OTHEIAA*AA-l<0 

310  »*ltV7;lt-2224; 

400    5-EQJtlfIf.  «*Nlt2)-I*R*tA+M>*C0l(C**0iJ45ilM 

4 HO    eE*<l(S*J>*(fct21-U6*f  >t2))l/(2*l*S) 

410    t*<-ATHfEE<'50J  L-EE-EE*  I  >  i  +  L  570»>*51 ,  2*5 76-90 

430 

4  4  0  PRINT  SAS  .  ABS(F)  ,  AA  .  E 

*50 

460 

470 

410 

4*0  ' 

500  END 

510  J 

5*0  '  RAEQ1  FtAG 

530  HUT!  5AS,'  1ELQH  lORIiOR  11 

"ATS-3",  &?,"GE*ES-I",  73 

"CfMlTAl     »*4tt.*ttEIfAl    J"  ,  9  J  ,  "CONSTAR    2", t5 , "UE5TA1    1"*99 

"ANIIC    Al<Mfl4#"fkS-»|*,lD5l'lMrlK    ****lft#*S**AlH*    B".IDfi^AKIl    A3", 114 

"-CTS-M,  lUV'SATCON    2*  t  1 1  9,*WEStAR    2",  I  21,  1. "CQKSTaR    1 "  ,  12A 

"SATCOH    IR".  132,M5ATC0H    i,r ,  [35  ,  MSWS-2W  ,  1 11 

"ATS-*1',  1 40  ,  "ATS- l",  J  4  9  t  "3  TATS  1 0r*  Aft    10",  170 

"INTELSAT  fV  F4",  I  HI  ,  "HAH [SAT  l"  ,  i B 3 ," INTBLSAT  W    PS",  186 

"STATS  I  UN  At  7"1220»l,-CS-',t2251"-ETS-"l2101w-6SE-n1250 

"STATS IGffAB  T",?^l  *"EKtAH  2™.  26  I  „  "EKRAtf  l"t  26 1 , "STATS  ION Al  **\2« 

*PALAPA  I *,  111, "STAT  St  ORAM  1" , 140 , "PiLAPA  2" *  21  K HHA1 1 1AT  3™. 26 7 

"INTELSAT  ITA  P3",H T  /"  INTELSAT  IN  Pi",  25ft .4, "IHTILSAT  2?  P*M,300 

"INTELSAT    If    ri"4lO0»M9TAT5tOVAt    3**302#"1IHPNO»I£    l"f)li 

"STATS I ON AN    9**311 

-1NTEL»AT    1»    T  7" .  1  ."  INTELSAT    IV    El%«,"$1MFftQf  U    I*,IU3 

"STAT6IONAR    4",  1*  t  "fl  RIC"  ,  I  5.  "NAl  I  SAT    1  *.  li  ,  "INTELSAT     I  9a    PA**  19,1 

"INTrLSAT    I9A    PI"* 24 . S , "STATSlOffAR    l"*25. 'IRTELSAT    ItA    F2"i29,l 

W1-T£LSAT    IV    F3".3**5 


PI  ]?»T 
NEXT 


I*rPUT"WANT    4Ni>TNefc    T/U    ";A$i     IF    At-"*"    THEN     10 


;0;*    &IGR£ES":COT0    460 


550    DATA 

1AO    DATA 

DATA 

560    DATA 


590 

DATA 

6  00 

DATA 

610 

DAM 

6  20 

DATA 

630 

OATA 

640 

OAT  A 

650 

DATA 

660 

OAT  A 

470 

DATA 

£■0 

DATA 

690 

DATA 

700 

DATA 

710 

DATA 

720 

t-nh 

pointing  your  dish.  The 
typical  readouts  you  might 
use,  such  as  a  carpenter's 
inclinometer  or  a  compass, 
may  get  you  within  a  cou- 
ple of  degrees,  anyway.  It's 
like  trying  to  read  fractions 
of  mph  on  your  auto  speed- 
ometer! That's  why  accur- 
acy in  calculations  to  sever- 
al   places    is    unnecessary. 


Well  attempt  to  solve  this 
problem  later  on  with  a 
digital  or  analog  readout 

There  is  a  limit  to  the 
number  of  satellites  that 
you  can  see  from  your  loca- 
tion. The  curvature  of  the 
Earth  blocks  your  view.  The 
limit  of  your  visibility  is 
about  81  angular  degrees  in 
any  direction  And.  because 


APARTMENT  BLUES? 

Get  on  the  mr  NOW! 

with 

HANDBOOK  OF  APARTMENT  OPERATION 

by  Dan  Fox.  W2IQD 

Everything  you  need  to  know  about  operating  from  these 

tough  spots.  Over  1 50  (act billed  pages  cover 

every  aspect  ot  aportmenr/condo  operation. 

MONEYBACK  GUARANTEE 

only  $12.50  +  $1.50  p&h  Check,  MC.  VISA  (card#-date) 
to  Wessex  Publishing  Co,  Oept.  B9 
POB  175  N.  Chelmsford,  MA.  01863 


the  satellites  are  located 
above  the  equator,  you  will 
see  fewer  birds  as  you  move 
north  or  south.  If  your  an- 
tenna were  located  on  the 
equator,  you  could  look  ± 
81  degrees  along  the  Clarke 
belt  and  see  a  maximum 
number  of  birds.  If  s  a  great 
location  except  that  very 
few  birds  lay  footprints  on 
the  equator.  See  "Satellite 
Central,  part  I"  [73  for  No- 
vember) about  footprints. 
So,  you've  got  to  move  to- 
wards the  footprints  to  re- 
ceive pictures. 

As  you  move  farther 
away  from  the  equator,  the 
birds  on  the  ends  of  the  belt 
begin  to  drop  below  your 
horizon  At  a  point  roughly 
81  degrees  north  (or  south), 
all  the  satellites  drop  from 
your  view.  What?  No  satel- 
lite TV  at  the  north  pole?  At 
Thule.  Greenland,  for  exam- 
ple, 5ATCOM  II  is  just 
about  1  degree  off  the  hori- 
zon. The  Armed  Forces  Net- 
work uses  a  massive  dish 
pointed  at  the  horizon  to 
receive  transponder  9. 

Signal  level  is  not  their 
only  problem.  At  nearly 
zero  degrees  elevation,  the 
dish  intercepts  terrestrial 
noise  from  the  Earth  which 
greatly  increases  their  noise 
floor. 

Save  Time  With  a  Computer 

Perhaps  the  best  way  to 
get  satellite  bearings  is  with 
a  computer.  It's  fast,  accu- 
rate, and  eliminates  any 
drudgery  other  than  merely 
typing  the  program  into  the 
machine.  The  listing  given 
with  this  article  is  short  and 
devoid  of  any  fancy  format- 
ting because  I  have  no  idea 
which  machine  you'll  be  us- 
ing. It's  in  Microsoft  BASIC. 
Take  it  from  there 

In  a  nutshell,  the  pro- 
gram asks  for  your  coordi- 
nates and  then  calculates 
azimuth  and  elevation  for 
each  satellite  in  its 
54-satellite  data  base,  You 
can  add  new  birds  to  the 
data  statements  as  they  are 
put  into  orbit.  Just  be  sure 
to  adjust  the   size  of  the 


FOR/NEXT  loop  on  line  260 
to  accommodate  them. 

Buried  in  the  code,  down 
in  line  400,  is  the  calcula- 
tion for  what  is  known  as 
slant-range.  It  is  the  dis- 
tance to  the  satellite  from 
your  location  and  not  much 
use  to  you  unless  you  want 
to  calculate  signal  level 
and  happen  to  have  an  in- 
tensity-matrix overlay 
somewhere  else.  You  still 
may  want  to  include  it  in 
the  printout,  lust  print  the 
variable  S  in  line  440.  Then 
add  /'DISTANCE"  onto  the 
end  of  line  160  so  you  will 
have  a  title  for  the  distance 
column  (don't  forget  the 
comma).  You  also  will  find 
that  C1  in  line  360  is  the  dis- 
tance to  the  satellite  sub- 
point,  a  spot  on  the  globe 
directly  below  the  bird.  You 
may  want  to  print  it*  too. 

The  formulas  don't  work 
for  the  special  case  of  an 
Earth  station  exactly  on  the 
equator.  Everything  works 
fine  if  you  move  the  dish 
a  short  distance  north  or 
south.  I've  inserted  a  minor 
fudge  factor  of  a  few  sec- 
onds of  latitude  in  line  210 
just  in  case  you  want  to  test 
your  suspicions  and  see 
that  a  dish  at  that  spot 
would  indeed  have  an  azi- 
muth bearing  of  90  degrees 
or  270  degrees.  While  fudge 
factors  are  not  a  very  good 
idea,  especially  in  a  com- 
puter program,  it  sure  beats 
getting  a  ''division  by  zero" 
error  message.  Besides,  the 
output  still  will  be  accurate 
to  within  7.2  seconds  of  arc! 
It's  hardly  worth  mention- 
ing when  you  consider  the 
real  effort  will  be  erecting 
that  10-to-20-meter  dish  on 
the  equator  to  receive  what 
few  signals  are  actually 
available! 

Other  mods  worth  con- 
sidering are  an  error  trap  so 
that  only  visible  satellites 
are  printed.  You  may  also 
want  a  software  counter  so 
that  the  ouput  doesn't 
scroll  off  the  screen  until 
the  program  receives  a  key- 
board   command.    If    you 
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have  a  printer,  it's  a  simple 
matter  to  change  all  the 
PRINT  statements  to 
LPRINT.  Or  you  could  store 
the  answers  in  another  ar- 
ray, then  branch  to  a  printer 
subroutine.  TRS-8G  Model  I 
users  need  only  POKE  the 
printer  device  control  block 
with  the  CRT  vectors  and 


LPRINT  thereby,  having 
their  cake  and  eating  it  with 
optional  branches. 

Satellite  Central  need*> 
your  input  of  comments 
and  ideas  — with  full  credit 
to  be  given,  of  course.  Most 
of  the  new  developments  in 
just  the  last  two  years  have 
been  from  hams  like  your- 


self who  have  adopted  a 
"Gee  whiz,  why  can't  we  do 
it  this  way?"  attitude,  and 
have  developed  extraordi- 
nary designs  that  ''won't 
work"  according  to  the  old 
guard.  Yet  simple  things 
like  $75  receivers  and 
cheap  window-screen  an- 
tennas are  appearing  every- 


where. The  time  is  right  for 
you  to  join  in  the  fun  of 
receiving  TV  from  space. 

If  you  have  a  question  re- 
garding the  topics  we  cover 
here,  feel  free  to  drop  me  a 
line  (letters  only,  no  calls, 
please).  Sorry,  I  can  answer 
mail  only  when  it  is  accom- 
panied by  an  SASE  ■ 
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SCANNERS 

LOWEST 

POSSIBLE 

PRICES 
ANYWHERE 


(613)597-1808 


S  399.95 

$339,95 
$269.95 
$279,95 
$219,00 
$289,95 


BEARCAT"    350 
BEARCAT'    300 
BEARCAT'    250 
BEARCAT*    20/20 
BEARCAT'    210XL 
BEARCAT      100 

ADD  S7.00  PER  SCANNER  FOR  U.P.S- 
SHlPPtriG.  NO  C.O.D.  OR  CREDIT 
CARDS  ALLOW  30-45  DAYS  SHIPPING 
OT1  SOME  MODELS.  WRITE  OR  CALL 
FOR  SPEC.  SHtETS. 

EVERGLADES  COMMUNICATIONS 
2184  J&C  BLVD.  NAPLES.  FLA.  33942 
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NORDLUND  &  ASSOCIATES 

IfO  MCW  Ct*W.  MUM  IQM    n*«  si    HCHKrufiii     i.nniW 


Better  than  Cable  TV -Over  200  TV  and  radio 
services.  Why  waste  money?  Learn  the  whole 
story  and  build  a  video  system  the  family  can 
enjoy  No  commercials,  FREE  movies,  sports 
and  Vegas  shows— worldwide,  crystal  clear 
reception  connects  to  any  TV  set  Big  (8x11  in. 
book  loaded  with  details,  photos,  plans,  kits  — 
TELLS  EVERYTHING'  Satisfaction  Guaranteed. 

Send  S7.95  TODAY!  A0d  %2  00  for  1$1  class  tejr  main*  cal 
our  24  houf  COD  ruSH  ortir      £  (305)  862-5Q6JJ 

GLOBAL  ELECTRONICS, 

P.O.  Box  219+1,  Maitland,  Florida  32751 


HOLIDAY     SPECIAL 

COMPLETE        ASSEMBLED   AND  TESTED        READY    TO    INSTALL        NOT    A    KIT 
AMATEUR   TELEVISION    MICROWAVE    DOWNCONVE  RTER 

50 * _dB  SYSTEM  GA1 N 
TUNES   2.1   GHz.      2.4  CH. 
PREAMPLIFIER    Ifl*    dB   CAIN        2.5  &B   NF 
OUTPUT    TUNES   TV   CHANNELS    2   TO    5 
OUTPUT   IMPEDANCE    75  OR    30U  OHMS 
FULL  YLAI.    WARRANTY 

perfur;  :a\CFCUarantled  OR 

YOUR    MONEY    REFUNDED 
9       1  I  ^/      I      tf       J  EA 


INCLUDING   SHIPPING    [U. P.S.I 
FWO  FOR    SJ45.00       DEC.    1981    ONLY 

VISA    AND   MASTERCARD   ACCEPTED 


CALL   (804)489-2156 


AVAILABLE    SEPARATELY        FULLY    ASSEMBLED   AND   TESTED 
10+    ciB    PREAMPLlFIt  R    $4$. S$t    SLOTTED   WAVEGUIDE    ANTENNA    CI'Si    dG    GAIN)    529.95,    POWER    SUPPLY    S34.95 


EXTRA 


PLESSEY 


AVANTEK 


EXTRA 


WE   NOW   STOCK    PLESSEY    1600  SERIES    tCS 
AVANTEK   GPD   SERIES   AMPLIFIERS  tCPD    101,    CPD    402.    CPD    4Q3J         12    14  dB   GAIN    5 


500  MHZ,    SPECIAL      S25.0G  ea 
AVANTEK    VTO   OSCILLATORS  -$1JU.OO  EA.    CIRCUIT   BOARDS   FOR   CPD   4QQ  SERIES   AITPS    S   2.QQ  ea, 
VIRGINIA    RESIDENTS   PLEASE   ADD  4      STATE   SALES   TAX  ADD   $1 ,  00  PER   ORDER    FOR   SHIPPING 

See  you  at  the  Richmond,  VA  Hamfest  in  January 
See  you  at  the  Vienna,  VA  Hamfest  in  February 

ELECTRONIC    HOBBY  INNOVATIONS      ** 

7510  CRANBY    STREET    SUITE    207      NORFOLK,    VIRGINIA    23505      (801)    439   2156 


vSee  Lift  of  Aav^rttsers  on  page  130 
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HAL  Puts  MORE  Behind 


45-1200  Baud  HTTY 

1-100  WPM  Morse 


Code 


72  or  36 
Character 

Lines 


2  Page 
Display 


Black 
™  Half 

White  * 

Characters  _ifu(11 

I       Unshtft     Du,P,0X  ( 

Synchronous 
Idle 
an  I     (For  Baudot)  ("Diddle") 


Auto 
TX/RX 
Control 


Status  on 

Indicator  f         Space 
onScreen      (For  Baudot) 


unications  Te 


CT2100 


DATA 


«T 


JftAY 

V*HI*  it  . 


•x  CONTROL 


ukh  rn« 


TUNING  INDICATOR 


Auto  All  3  RTTY  j 

Four  Internal         Maik-Ho«d  ^^ 

RTTY  Demodulators  (High  or  Low  Tones) 

•  High  Tones  (US  Standard)  LED  Tunj      lndicators 

•  Low  Tones  (IARU  Standard)  pf 

•  103  Modem  {1070/1270  HZ)  On-Seraen  Tunino  Bar 

•  202  Modem  (1200/2200  HZ)  OivSeraen  Tuning  Bar 

Ext.  Scope  Connections 


Audio  or 

RS232 

Data 


i*+t*  1 1 


I/O 


Transmit 
and  Receive  . 

With  RTTY  Loop  Devices  I 

Audio  Monitor 
ut  Audio  For  Either 

From  Input  or  Output 

verorTape  Signals 

Internal  Speaker 
Plus  External  Output 


Input  Audio 

From 

Receiver  or  Tape 


JT2100  System: — 

•  CT2100  Communications  Terminal 

•  KB2100  Keyboard 

•  Video  Monitor 

•  Printer  (300Bd  Serial  ASCIIMP.-88G) 


RM2100  Rack  Adapter 
MSG2100  2000  Character 
"Brag  Tape"  ROM 


•  24  Line  Display 

•  2  Pages  of  72 
Character  Lines 

-or- 
4  Pages  of  36 
Character  Lines 
•Split  Screen 
(with  KB2100) 


C^vrMtfcaSiott*  Temriruri 


CT21QQ 


CT21 


i 


WtL 


KB2100 


I 


5 

I 


HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  Illinois  61801 

217-367-7373 


NOW!  HAL  Equipment  is 
in  stock  at  leading  Amateur 
Dealers. 


When  it  comes  to 

AMATEUR 
RADIO  QSL's 


it's  the 

ONLY  BOOK! 

US  or  Foreign  Listings 


1982 


NOW  READY! 


Here  they  are!  The  latest  editions.  World- 
famous  Radio  Amateur  Cailbooks,  the 
most  respected  and  complete  listing  of 
radio  amateurs.  Lists  calls,  license  classes, 
address  Information.  Loaded  with  special 
features  sucn  as  call  changes,  prefixes  of 
the  world,  standard  time  charts,  world- 
wide QSL  bureaus,  and  more.  The  U.S. 
Edition  features  over  400,000  listings, 
with  over  70,000  changes  from  last 
year,  The  Foreign  Edition  has  over 
370,000  listings,  over  60,000  changes. 
Race  your  order  for  the  new  1982  Radio 
Amateur  Callbooks,  available  now. 


itch      Shipping      Ttftl 


USCailbook 

Foreign 
Calltxwk 


$18,95     $3,05    $22.00 
$1  7.95    $3,05   $21.00 


Order  both  books  at  the  same  time  for 
$39,95  Including  shipping, 

Order  from  your  dealer  or  directly  from 
the  publisher.  All  direct  orders  add  shipping 
charge.  Foreign  residents  add  $4.55  for 
shipping.  Illinois  residents  add  5%  sales  tax, 

SPECIAL  LIMITED  OFFER! 
Amateur  Radio 

Emblem  Patch 
only  S2.50  postpaid 


Pegasus  on  blue  field,  red  lettering.  3"  wide 
x  3"  high.  Great  on  Jackets  and  caps. 

ORDER  TODAY! 


book 


INC 


RADIO  AMATEUR  I 

caiiDoo 

Dept.      B 

■■■■■■■■*■■■■ 

925  Sherwood  Drive 

Lake  Bluff,  IL  60044,  USA 


*^6! 


Sr  tempo 

hand-helds 

SAVE 

$$ 

on  all  models! 

Synthesized  modeis  availa- 
ble for  146, 2  20  or  440  MHz 
FM  Comes  with  telescoping 
whip  antenna.  450  ma/hf 
"icad  battery,  wall  charger  & 
earphone  Sue  2.5"w  - 
6.5Ti  ■  Lfi*4  I  lb 
Shown  with  optional  TTP 

TEMPOS- 5  800ch.t  144- 147.995  MHz.  1/5  watts  out. 

Regular  $279  -  Sale  $249™ 

TEMP0S-5T  as  above  w/ 12  button  Touch-tone  pad 

Regular  $309  -  Sale  $279™ 

TEMPOS- 1  800  ch..  144- 147.995  Mhz,  2  watts  out 

Regular  $279  -  Sale  $249™ 

TEMPO  S-1T  as  above  w/12-button  TTP  installed 

Regular  $309  -  Sale  $279™ 

5-5  &  5-T  Accessories: 

HM-5  Speaker /micro  phone .„  S35.0Q 

S  30  2m  FM  30*  amplifier  (Reg  $89)  SALE  84.95 
S-80  2m  FM  80w  amp^iter  (Reg.  $149)  SALE  139.95 
TS-HA  2m  threaded  flexible  antenna 8.00 

TEMPO  S2  1000  ch.  220  224.995  Mhz.  2  watts  out. 

Regular  $289  -  Sale  $259** 

TEMPO  S-2T  as  above  w/12  button  TTP  installed 

Regular  $319  -  Sale  $289™ 

$-2  Accessories; 

HM-5  SpeakerVmicrophone*, $35-00 

S-20  220  MHz  FM  20w  amp.  (Reg.  $89)  SALE  84,95 
TSjlA-2  220  MHz  threaded  flexible  antenna , ,    8,00 

TEMPO  t4   440449  995  MHz.  25  Khz  spacing.  2w 

Regular  $289  -  Safe  $259™ 

S-4T-12   as  above  with  12  button  TTP  installed 

Regular  $319  -  Sale  $28995 

S-4T16  as  above  with  16  button  TTP  installed. 

Regular  $339  -  Sale  S30995 

5-4  Accessories: 

HM-&  Speaker /microphone.... $  35.00 

S  40  440  MHz  40w  amp  (Reg  $149]     SALE  139.95 

Access  ones  for  aW  modek : 

TS-AD  Antenna  thread  to  BMC  adaptor ..110,00 

TS-CC  Carrying  case..*, ....».*..* . 20,00 

TS-CC-TT  Carrying  case  tor  TTP  HI , 20.00 

TS-HC  Dgaiette  lighter  charger 6.00 

TS-BP2  Extra  450  ma/hr  battery  pack „„.,.«  25.00 


Send  Check  or  Money  Older.  Far  prompt  shipment, 
call  TOLL  FREE  180Q-55I-O411  and  use  MASTER- 
CARD or  VISA;  COD  ontars  O.K.  Allow  $5»  for  UPS 
shipping  charges  -  48  States. 


VISA' 


AMATEUR 

ELECTRONIC  SUPPLY 

4828  W.  Fond  du  Lac  Avenue 

Milwaukee.  Wisconsin  53216 

Phone:(414)442-4200 

Wisconsin  WATS;  1-800-242-5195 

Nationwide  WATS:  1-800-558-0411 

AES  Brunch  Store*  In:  Clearwater  FL  • 
Orlando.  FL  •  Wickliffe.  OH  •  Las  Vegas-  NV 


HU$ 

HF  MOBILES 
DELIVER 
FIXED  STATION 
PERFORMANCE 


Hustler  HF  antennas  deliver 
outstanding  signal  reports  — 
wherever  you're  mobile! 

Design  your  own  HF  mobile 
from  a  full  selection  of  top- 
quality;  US-made  stainless 
steel  ball  mounts,  quick  dis- 
connects, masts,  springs,  and 
resonators.  You  can  cover  any 
6-to-SOmeter  band.  Choose 
from  medium  or  high  power 
resonators  wllh  broadest 
bandwidth  and  lowest  SWR  for 
optimum  perfor mance  on  any 
band.  Easy  band  change  and 
garaging  with  Hustler's  fold- 
over  mast,  too. 


Ask  any  ham  -  the  best  HF 
mobiles  on  the  road  come 
from:  Hustler  -  still  the 
standard  ot  performance. 


3275  North  "B"  Avenue 
Klsslmmee,  Florida  32741 


C«np*n, 


**See  List  of  Ativerffsets  on  page  130 
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Icarus  had  the  right  idea.  He,  and  probably  every  man 
since  the  beginning  of  time,  wanted  to  fly.  He  had  the 
right  idea,  but  the  wrong  equipment.  With  Instant  Soft- 
ware's Flight  Simulation  Series  and  yourTRS-80,  you're 
equipped  to  fly  the  World  War  II  reconnaissance  mis- 
sions, perform  the  feats  of  a  daring  mountain  bush  pilot 
and  experience  first  hand  the  tense  atmosphere  of  an  air 
traffic  control  tower. 

Find  out  what  Icarus  had  to  learn  the  hard  way. .  .and 
master  it,  with  Instant  Software's  Flight  Series. 


FLIGHT  PATH 
O'Hare— A  control  tower  simulation  in  which  you  become  an  Air  Traffic  Controller, 
You  are  responsible  for  hundreds  of  human  lives,  as  you  guide  aircraft  through  your 
control  sector  to  a  sate  landing 

You'll  have  to  deal  with  different  aircraft  requirements,  wind  change  warnings  and 
potential  mid  air  collisions. 

Mountain  Pilot  — Transforms  you  into  a  daring  bush  pilot  as  you  fly  badly  needed 
supplies  lo  a  remote  gold  mining  camp.  You  must  cross  a  hazardous  mountain 
range,  while  struggling  with  headwinds,  tricky  navigation  and  diminishing  fuel. 
Preclalon  Approach  Radar— Combines  the  skills  of  pilot  and  Air  Traffic 
Controller. 

The  Flight  Path  package  involves  you  in  both  sides  of  flight  procedure, 
from  the  thrill  of  flying  lo  the  tense  drama  of  air  traffic  control, 
TRS«  Model  lt  Level  II,  16K  RAM;  Model  III,  16K 
Order  No.  0171R-A5S  Tape  $9,95  plus  £2.50  shipping 

NIGHT  FLIGHT 

It's  May,  1941,  the  dreaded  Axis  battleship,  the  Bismarck,  has 
broken  out  of  the  North  Sea  and  ts  now  somewhere  In  the  North 
Atlantic.  Your  mission:  make  a  nighttime  pholo  reconnaissance  fighi 
over  the  Bismarck. 

Somewhere  out  in  the  cold,  gray  North  Atlantic,  the  BJsmarck  tnes 
to  elude  her  pursuers.  Your  photos  are  vital.  Launch  yourself  into  trie 
night  Sky  wtth  the  Nighi  Flight  package. 
TRS-80  Model  t,  Level  II,  16K;  Model  IIL  16K, 
Order  No,  0H7R-A56  Tape  59,95  pint  S2.50  stopping 

JET  FIGHTER  PILOT 

The  Jet  Fighter  Pilot  package  takes  you  as  close  to  real  combat  fly- 
tng  as  possible       tftlhout  pulling,  G  s 

In  this  brilliantly  realistic  simulation,  you  become  the  pilot  of  a 
high  performance,  twin  turbojet  fighter  Total  control  of  the  aircraft 
is  yours. 

AM  controls  respond  the  same  as  they  would  on  a  real  jet  tight- 
er. You'll  have  to  constantly  monitor  your  display  and  make 
adjuslments  to  your  throttle,  flaps,  rudder  and  air  spoilers  You 
decide  when  to  retract  Napa,  landing  gear  and  release  the 
auxiliary  fuel  drop-tanks> 

After 'you've  flown  a  lew  missions  with  the  Jet 

Fighter  package,  you'll  know  you've  earned  your 

wings  TRS-80  Modet  L  Level  II.  ICK;  Model  ill  ,  r 

Order  No.  01S9R-A53  Tape  $14.05  euui 
12.50  iftpptn 


AIR  FLIGHT  SIMULATION 

Air  Flignl  Simulation  might  be  more  like  It!  Instrument 
takeoff s  and  landings  are  no  picnic— ask  any  pilot— and 
this  computer  simulation  is  certain  to  keep  you  on  the  edge 
of  your  seal 

You  begin  with  a  full  tank  of  gas  and  a  flight  plan  thai 

calls  for  a  simple  takeoff  and  landing— at  least  until  you  get 

the  hang  of  it.  Pay  close  attention  to  your  instrument  panel 

especially  I  he  angle  of  ascent /bank  indicator  and  air  speed 

indicator  — too  steep  a  bank  and  your  air  speed  will 

drop  like  a  stone.  ,  and  so  will  your  plane 

It's  about  as  close  to  the  real  thing  as  you 
can  gel  this  side  of  a  runway,  TRS-BO  Model 
I,  Level  lt  Level  II,  16K;  Model  III. 
Order  No.  0017R-A54  Tape  $9.95 
plus  S2.50  snipping 


trs-80  fa  a  trademark  of  Radio  Shack  a  division 
of  Tandy  Corporation 


Ifr* 

'  M 

a 

B^H 

1^ 

TO  ORDER: 

See  your  local  Instant  Software  dealer 

or  call  loll-free  1-800-258-5473 

oictais  only 

In  New  Hampshire  1  603  924-7296 

•4V  8  flQ  iim  -<  4  30  turn  E  S  T 


Peterborough,  N  H  0^458  USA 


A  division  of  Wayne  Green  Inc. 


THIS  MANY  DEALERS  CANT  BE  WRONG. 
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ReterA   Stark  K20AW 

PO  Box  209 

Mr  Kisco  NY  WS49 


Micro-Programmed  Controllers 

bridging  the  gap  between  TTL  and 

microprocessors 


There  are  many  times 
when  you  need  some 
sort  of  digital  circuit  which 
gets  its  inputs  from  some- 
where else,  makes  some 
simple  decisions  based  on 
those  inputs,  and  then 
feeds  its  outputs  to  still 
elsewhere. 

A  good  example  is  a  re* 
peater  control  circuit.  This 
device  gets  some  inputs  — 
usually  digital  signals 
which  signal  some  on/off 


condition  with  either  0 
volts  or  +5  volts  — from 
other  parts  of  the  repeater 
such  as  a  timer,  input  car- 
rier detector,  or  touch- 
tone™  decoder.  The  con- 
trol circuitry  monitors 
these  inputs,  and  when  cer- 
tain conditions  are  satis- 
fied, it  sends  out  control 
signals  to  other  parts  of  the 
repeater  such  as  the  trans- 
mitter keying  relay  or  an 
autopatch. 


Obviously,  such  a  device 
is  called  a  controller  be- 
cause it  controls  things.  Al- 
though I'm  using  a  repeater 
control  circuit  as  an  exam- 
ple, in  reality  controllers 
are  much  more  useful.  A 
controller  can  be  used  to 
control  a  complex  RTTY 
station,  a  home  heating 
system,  or  a  burglar  alarm. 

Controllers  used  by 
hams  typically  take  one  of 
three  forms.  I  n  the  simplest 


1 


^/¥t£ 


nTs^ 


/ 


cases,  a  controller  may  be 
built  out  of  relays.  In 
somewhat  more  complex 
systems,  a  controller  might 
be  built  out  of  digital  logic 
devices  such  as  the  7400- 
series  TTL  integrated  cir- 
cuits which  are  used  in 
most  ham  repeaters.  And  a 
few  repeaters  have  con- 
trollers that  use  a  micro- 
computer. Obviously,  the 
more  complex  a  controller, 
the  more  sophisticated 
control  it  can  provide.  And 
the  computerized  repeater 
systems  have  some  really 
impressive  features. 

Relay  controllers  and 
controllers  built  out  of  just 
digital  logic  often  are 
called  hard-wired  con- 
trollers. Their  functions  are 
wired  into  the  system. 
Changing  the  way  the  con- 
troller works  or  fixing  a  bug 
requires  that  the  wiring  be 
changed. 

Computerized  control- 
lers, on  the  other  hand,  are 
programmed  controllers. 
Their  functions  are  coded 
into  a  computer  program 
which  controls  the  com- 
puter. To  change  what  the 
controller  does  or  to  fix  a 
bug,  you  leave  the  wiring 
alone  but  change  the  pro- 
gram. This  makes  modifica- 
tion of  the  system  a  snap. 

For  some  simple  applica- 
tions, however,  program- 
ming a  digital  microcom- 
puter can  be  overkill.  For 
these   cases,    it  would   be 
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SYSTEM  BEING  CONTROLLED 

(REPEATER,  fiUft&LAft  ALARM.  OR  WHATEVER) 


—J     L-1     LJ     I — I     L_    CLOCW  *■ 


IMPUT    SfCNALS  - 
TELL  CONTROLLER 
WHAT    TKE     SV5TEI* 

IS   DOING 


p      CONTROLLER 


OUTPUT  SIGNALS  - 
CONTROL  OPERATION 
OF   THE    SYSTEM 


Fig.  7.  How  a  controller  fits  into  a  system. 


nice  to  have  a  simpler 
device  which  uses  some 
hard  wiring  but  which  can 
also  be  programmed  to  al- 
low simple  modifications  or 
improvements  as  time  goes 
on.  Such  a  device  is  the 
micro-programmed  con- 
troller. 

A  microprogrammed 
controller  has  a  program 
which  controls  its  operation 
but  doesn't  have  a  comput- 
er to  go  with  it  Hence,  it  is 
much  simpler  to  under- 
stand, build,  and  use.  It 
doesn't  have  the  full  power 
of  a  computerized  control- 
ler, but  for  most  simple  con- 
trol jobs,  it  is  good  enough. 

Micro-programmed  con- 
trollers are  nothing  new;  in 
fact,  many  computers  have 
one  inside  them  for  control 
of  their  own  internal  opera- 
tions. They  are  seldom  used 
on  their  own,  however,  pri- 
marily because  they  are  not 
well  known.  The  purpose  of 
this  article  is  to  introduce 
this  very  useful  and  power- 
ful device  to  hams. 

Sequential  Controllers 

Fig.  1  shows  a  simple 
block  diagram  of  how  a 
controller  fits  into  a  system, 
There  are  inputs  from  the 
system  to  the  controller 
which  tell  the  controller 
what  is  going  on  in  the 
system.  In  a  repeater,  for  in- 
stance, these  might  come 
from  the  carrier-operated 
relay  (COR)  or  from  tone 
decoders;  in  a  burglar 
alarm,  these  might  come 
from  door  and  window 
switches, 

In  turn,  the  controller 
sends    back    some    output 


signals  which  do  things  in 
the  system  In  a  repeater, 
these  might  turn  on  the 
transmitter  or  autopatch;  in 
a  burglar  alarm,  they  might 
ring  an  alarm  bell. 

Depending  upon  what 
the  controller  does,  there 
are  two  types  of  control- 
lers—combinatorial and  se- 
quential controllers.  Both 
types  have  some  inputs  and 
provide  some  outputs  In  a 
combinatorial  controller, 
those  outputs  depend  upon 
only  the  present  inputs,  In  a 
sequential  controller,  the 
present  outputs  depend  not 
just  on  the  present  inputs 
but  also  on  past  inputs. 

Another  way  to  look  at 
this  is  as  follows:  For  a  par- 
ticular combination  of  in- 
puts, a  combinatorial  con- 
troller will  always  do  the 
same  thing,  but  a  sequen- 
tial controller  has  memory 
and  will  do  different  things 
if  input  signals  arrive  in  a 
different  order. 

Consider  the  example  of 
a  burglar-alarm  controller. 
In  a  combinatorial  con- 
troller, every  time  the  front 
door  opens,  the  alarm  bell 
rings.  If  there  is  a  screen 
door  just  outside  the  main 
door,  then  the  combina- 
torial controller  will  ring 
the  bell  when  the  main  door 
opens  even  if  the  screen 
door  is  closed.  But  this 
would  ring  the  bell  when 
you  leave  the  house. 

On  the  other  hand,  a  se- 
quential controller  could 
be  connected  to  both 
doors.  It  could  be  set  up  so 
that  if  the  screen  door 
opens  first  and  then  the 
main  door  opens,  the  bell 
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Fig.  2.  A  very  simple  micro-programmed  sequential  circuit 


rings.  But  if  the  main  door 
opens  before  the  screen 
door,  then  the  alarm  does 

not  sound,  This  controller 
would  allow  someone  to  go 
out  but  not  in.  In  other 
words,  the  sequence  of  in- 
puts is  important. 

A  sequential  controller 
also  can  provide  a  se- 
quence of  outputs.  It  could 
pulse  the  alarm  bell  on  and 
off,  or  turn  it  off  after  ten 
minutes,  or  it  could  alter- 
nately pulse  a  bell  and  a 
siren,  or  toot  a  song  on 
several  horns  of  different 
pitch.  A  combinatorial  con- 
troller can't  do  that. 

Obviously,  a  sequential 
controller  is  more  useful 
and  interesting.  It's  also 
more  difficult  to  build.  A 
combinatorial  controller 
can  be  just  a  series  of  relay 
contacts  or  simple  digital 
logic  which  provides  an 
output  when  some  particu- 
lar combination  of  inputs  is 
present.  A  sequential  con- 
troller, on  the  other  hand, 
has  to  have  some  built-in 
memory  to  remember  what 
has  happened  in  the  past, 
and  often  must  have  some 
delay  circuits  or  timers  as 
well  This  is  why  complex 
ham  controllers  often  have 
complicated  digital  logic 
circuits  or  microcomputers, 

Micro-Programmed 
Sequential  Controllers 

A  lot  of  people  think  that 
programming  a  microcom- 
puter is  called  micro-pro- 
gramming. Not  so.  Micro- 
programming means  pro- 
gramming on  a  small  scale. 
In  this  case,  we  program  a 


simple  circuit  to  do  some 
very  simple  things 

Fig.  2  shows  a  very  simple 
micro-programmed  sequen- 
tial circuit  consisting  of  a 
read-only  memory  (ROM), 
two  type-D  flip-flops,  and 
some  sort  of  clock  to  gen- 
erate pulses  which  go  to  the 
flip-flops.  (This  circuit  is  so 
simple  that  it  doesn't  have 
any  inputs  or  outputs  to  the 
outside  world,  Hence,  this 
sequential  controller  can't 
do  anything  useful— yet.) 

The  ROM  is  a  digital 
memory.  It  is  divided  into  a 
number  of  locations,  each 
of  which  stores  a  binary 
number  In  Fig.  2,  this  is  a  4 
x  2  ROM,  meaning  that  it 
has  four  separate  memory 
locations  and  each  stores 
two  binary  digits. 

(In  case  you  are  not  fa- 
miliar with  digital  logic,  the 
binary  digits  (bits)  are  either 

0  or  1.  In  most  common 
digital  circuitry,  a  0  is  car- 
ried along  a  wire  as  a 
voltage  of  0  volts,  or  very 
close  to  it,  while  a  1  is 
represented  by  a  voltage 
above  2  volts.  Although  we 
tend  to  think  of  0  and  1  as 
being  0  volts  and  +5  volts, 
since  these  are  the  supply 
voltages  used  in  TTL  inte- 
grated circuits,  the  most 
common  voltage  for  a  0  is 
about  0.2  volts,  and  the 
most  common  voltage  for  a 

1  is  between  3  and  4  volts.) 
Each  of  the  four  loca- 
tions has  an  address;  this 
address  also  is  a  binary 
number.  In  this  case,  we 
need  two  bits  to  specify  an 
address.  The  four  different 
addresses  are  00, 01 ,  10,  and 
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11- {Only  the  digits  0  and  1 
are  allowed  in  binary  num- 
bers, and  these  are  all  the 
possible  combinations  that 
you  can  make  out  of  a  pair 
of  bits-) 

The  ROM  memory  has  a 
set  of  address  inputs  and  a 
set  of  data  outputs  When 
you  feed  in  an  address  on 
the  inputs,  the  ROM  'looks 
up"  the  contents  of  the  lo- 
cation you've  addressed 
and  feeds  the  contents  of 
that  location  out  over  the 
data  outputs.  The  4X2 
ROM  shown  in  Fig,  2  has 
two  address  input  lines 
(since  it  needs  two  bits  to 
specify  one  of  its  four  ad- 
dresses) and  also  happens 
to  have  two  data  output 
lines,  since  each  location 
only  holds  two  bits.  As 
such,  this  is  a  tiny  ROM  —  so 
small  that  nobody  makes  it. 
A  typical  manufactured 
ROM  might  have  1024 
memory  locations  with  B 
bits  in  each  location. 

The  ROM  gets  its  data  by 
being  programmed.  Some 
ROMs  are  programmed  in 
the  factory  when  manufac- 
tured; other  ROMs  can  be 
programmed  in  the  field. 
The  particular  ROMs  hams 
use  most  often  can  not  only 
be  programmed  in  the  field, 
but  can  also  be  erased; 
they  are  called  EPROMsP 
for  Erasable  Programmable 

ROM. 

Suppose  we  programmed 

the  4X 2  ROM  as  follows 


Location 

Contents 

(Address) 

(Data) 

00 

01 

01 

10 

10 

00 

11 

11 

This  shows  exactly  what 
is  in  it.  Each  of  the  four  lo- 
cations has  a  two-bit  num- 
ber   Let's    remember    this 

pattern  as  we  go  on. 

In  Fig.  2  is  a  pair  of  type- 
D  flip-flops.  A  flip-flop  is  a 
digital  logic  device  which 
has  a  memory.  When  you 
apply  a  bit  to  its  D  (data)  in- 
put and  put  a  pulse  on  its  C 
(clock)  pin,  it  will  memorize 
that  bit  and  keep  sending  it 
out  the  Q  output  for  as  long 
as  power  is  applied  or  until 
the  next  data  bit  and  clock 
pulse  arrive 

In  this  case,  the  data  ar- 
rives from  the  ROM  and  is 
supplied  to  two  flip-flops, 
one  for  each  bit.  The  clock 
signal  is  a  series  of  pulses 
generated  by  some  sort  of 
oscillator  which  arrive  at 
regular  intervals  Every 
time  a  clock  pulse  arrives, 
the  two  flip-flops  memorize 
the  binary  data  coming  out 
of  the  ROM  and  then  feed 
the  data  back  out  their  Q 
outputs.  This  output  will 
then  stay  there  until  the 
next  clock  pulse  arrives,  at 
which  time  it  may  change. 

Now,  we  notice  that 
these  Q  outputs  go  right 
back  to  the  address  inputs 
of  the  ROM  — so  this  is 
some  sort  of  feedback  cir- 
cuit. If  you  are  at  a" 
familiar  with  feedback,  you 
will  remember  that  feed- 
back does  strange  things 
like  make  amplifiers 
oscillate.  That's  exactly 
what  can  happen  in  this 
case;  it  can  make  the  ROM 
oscillate.  But  the  flip-flops 
can  be  thought  of  as  a  de- 
lay. When  an  output  comes 


Fig.  3.  State  map  for  the  circuit  in  Fig.  2. 
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from  the  ROM,  it  doesn't 
enter  the  flip-flops  until  the 
next  clock  pulse.  If  the 
clock  pulses  are  arriving 
very  slowly,  then  there  may 
be  a  long  delay  from  the 
time  the  output  of  the  ROM 
comes  to  the  time  it  finally 
reaches  the  address  inputs. 
The  ROM  can  oscillate  only 
as  fast  as  the  clock  pulses 
arrive. 

Now  let's  go  back  to  the 
pattern  we  programmed  in- 
to the  ROM  earlier,  and 
lef  s  assume  that  we  some- 
how start  with  the  flip-flops 
putting  out  a  digital  signal 
of  00.  This  00  is  sent  back  to 
the  ROM  as  an  address. 
Since  the  ROM  has  been 
programmed  with  a  01  at 
location  00,  it  will  feed  a 
data  output  of  01  to  the  two 
flip-flops. 

At  some  time  later,  a 
clock  pulse  arrives.  All  of  a 
sudden,   the   flip-flops  get 

triggered  and  memorize  the 
01  pattern.  Now  they  out- 
put 01  back  to  the  ROM's 
address  inputs. 

The  ROM  now  gets  an  ad- 
dress of  01,  and  so  it  out- 
puts 10  as  data.  This  goes  to 
the    flip-flops,    but    again 

nothing  happens  until  a 
clock  pulse  arrives.  When  it 
does,  suddenly  the  01  on 
the  flip-flop  outputs 
changes  to  10.  This  goes 
back  to  the  ROM's  address 
inputs  so  that  the  ROM  now 
outputs  00,  the  number  we 
programmed  into  location 
10,  But  again,  nothing  hap- 
pens until  the  clock  pulse 
comes.  When  it  finally  ar- 
rives, the  00  will  appear  on 
the  flip-flop  outputs,  and 
we're  right  back  where  we 
started. 

If  you  leave  the  circuit 
sitting  there  for  a  long  time, 
it  will  simply  keep  cycling 
back  and  forth:  00,  01,  10, 
00,  01 ,  10,  00  and  soon 
It  goes  through  a  sequence 
of  addresses.  If  we  call  each 
different  address  a  state,  we 
see  that  the  number  going 
into  the  ROM  is  the  "pres- 
ent state"  while  the  number 
coming    out    will    be    the 


"next  state"  We  could 
rewrite  the  ROM  memory 
table  like  this: 

Present  State      Next  Slate 

00  01 

01  10 

10  00 

11  11 

Once  we're  in  present 
state  00  (in  the  left  column), 
we  will  go  to  state  01  (right 
column)  when  the  clock 
comes.  When  we're  in  state 
01  (left  column),  the  next 
state  after  a  clock  comes 
will  be  10  (right  column). 
Finally,  from  a  present  state 
of  10  we'll  go  right  back  to 
00. 

While  the  circuit  is  going 
back  and  forth  like  this,  we 
could  connect  an  oscillo- 
scope to  point  A  (see  Fig.  2) 
and  would  see  the  wave- 
form shown,  since  this  line 
is  a  0  for  two  clock  pulses 
and  a  1  for  one  clock  pulse. 
This  circuit  could,  there- 
fore, take  a  symmetrical 
clock  pulse  and  produce  an 
output  which  is  unsym- 
metrical.  You  can  see  that, 
given  enough  states,  we 
could  make  this  waveform 
as  complex  as  we'd  like. 
(Later,  I'll  show  you  how  to 
build  a  CW  identifier  using 
just  three  integrated  cir- 
cuits.) 

Suppose,  though,  that 
somehow  we  had  started 
off  with  the  flip-flop  out- 
puts equal  to  11,  This  table 
shows  us  that  location  11 
has  the  data  11,  so  the  next 
state  also  will  be  11.  In  this 
case,  the  circuit  will  just 
lock  up  and  stay  in  the  11 
state  forever. 

So,  we  have  here  a  circuit 
which  will  go  through  a  suc- 
cession of  states  following 
exactly  the  pattern  which  is 
programmed  into  the  ROM. 
But  we  have  to  be  careful 
not  to  mix  up  the  bits  being 
fed  back  or  the  sequence  of 
states  will  not  be  the  right 
one.  We  do  this  by  noting 
which  of  the  address  inputs 
is  the  left  digit  and  which  is 
the  right.  In  Fig,  2,  we  see 
that  the  address  inputs  of 
the  ROM  are  labeled  A1 
and    A0.    When    we   write 
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Fig.  4.  A  more  complex  controller. 


these  two  bits  down  on 
paper,  AO  is  at  the  right  and 
the  bits  are  numbered 
higher  as  we  go  left,  (For  in- 
stance, a  ROM  having  ten 
address  inputs  would  have 
them  numbered  from  AO  on 
the  right  to  A9  on  the  left.) 
In  the  same  way,  DO  is  the 
data  bit  at  the  right,  and  we 
must  make  sure  that  DO 
goes  around  in  such  a  way 
that  it  comes  back  to  AO, 
not  to  Al . 

To  make  the  operation  of 
a  circuit  like  this  easier  to 
understand,  we  use  a  "state 
map"  or  "state  diagram/'  as 
in  Fig.  3.  In  this  map,  each 
state  is  shown  as  a  circle 
which  is  numbered  with  its 
state.  Like  one-way  roads 
on  a  road  map,  arrows  show 
howr  we  go  from  state  to 
state.  From  state  00  we  go 
to01,from01  to  10,  from  10 
back  to  00,  But  if  we're  in 
state  1 1 ,  then  the  road  leads 
right  back  to  11. 

Let's  look  at  the  more 
complex  circuit  in  Fig.  4 
Since  this  ROM  has  three 
address  inputs  and  three  ad- 
dress  outputs,  it  is  an  8X  3 
ROM  (there  are  eight  possi- 
ble ways  we  can  write  the 
three  address  bits  and  there 
are  three  bits  per  location). 
We  now  need  three  type-D 
flip-flops,  but  rather  than 
showing  them  individually, 
we  just  show  them  as  a  big 
box,  Since  these  flip-flops 
grab  an  input  and  hold  it 
until  the  next  clock  pulse, 
they  are  usually  called 
latches 

This  time  we  don't  feed 
all  the  outputs  back  to  the 
input.  We  reserve  one  of 
the  address  lines  as  an  input 
from  somewhere  else  and 
use  one  of  the  latch  outputs 


for  an  output  to  somewhere 

else.  Only  two  lines  are  fed 
back.  (The  fact  that  this 
ROM  has  the  same  number 
of  address  inputs  as  data 
outputs  is  just  coincidental. 
Most  modern  ROMs  have 
more  address  pins  than 
data  pins.  For  instance,  the 
EPROM  in  Fig  9  has  ten  ad- 
dress inputs  and  only  eight 
data  outputs.  Sometimes 
all  the  outputs  go  back  to 
the  inputs  and  other  times 
only  a  few  lines  go  back.  It 
all  depends  on  the  applica- 
tion) 

Now,  lets  assume  that 
this  8X3  ROM  is  pro- 
grammed as  follows: 


Location 

Contents 

(Address) 

[Data] 

000 

000 

001 

000 

010 

000 

011 

000 

100 

001 

101 

010 

110 

011 

111 

111 

Notice  in  Fig.  4  that  the 
two  bits  on  the  right  of  each 
set  are  being  fed  back 
through  the  latches;  let's 
call  these  two  bits  "the 
state."  The  remaining  ad- 
dress bit  will  be  the  input 
bit,  and  the  remaining  data 
bit  will  be  the  output  bit, 
Then  we  can  rewrite  the 
table.  The  first  column  will 
look  like  this: 


Input 

Present  State 

0 

00 

0 

01 

0 

10 

0 

11 

1 

00 

1 

01 

1 

10 

1 

11 
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Fig.  5.  State  map  for  Fig.  4. 


Output 

Next  State 

0 

00 

0 

00 

0 

00 

0 

00 

0 

01 

0 

10 

0 

11 

1 

11 

and    the    second    column 
will  look  like  this: 


What  does  this  table  tell 
us?  The  top  four  lines  of 
each  say  this:  As  long  as  the 
input  is  0,  regardless  of 
what  state  we're  in,  the  out- 
put will  be  a  zero  and  we 
will  go  to  state  00  next.  This 
means  that  when  the  input 
is  a  0  for  a  long  time,  the  cir- 
cuit simply  locks  up  in  state 
00  and  keeps  providing  a  0 
output  all  the  time  The 
state  map  for  these  four 
lines  is  shown  in  (a)  in  Fig.  5. 

Now,  suppose  that  we're 
in  state  0  for  a  while  and 
suddenly  the  input  changes 
from  0  to  a  1 .  All  of  a  sud- 
den we're  on  line  5  of  the  in- 


put table  — input  1,  present 
state  00.  Then,  after  the 
next  clock  pulse  (let's  re- 
peat that  again— after  the 
next  clock  pulse),  the  out- 
put will  stay  atO  but  we  will 
go  to  state  01  (down  to  line 
6  of  the  input  table). 

The  state  map  for  the  last 
four  lines  of  the  input  table 
is  shown  in  (b)  in  Fig.  5  and 
shows  how  we  move  from 
state  00  to  state  01  if  the  in- 
put is  a  1 . 

If  the  input  should  go 
back  to  0,  we'd  move  back 
to  line  1,  and  at  the  next 
clock  pulse,  we'll  simply 
shoot  back  up  to  state  00 
again.  But  let's  assume  the 
input  stays  at  1  for  a  while. 
Then,  at  the  next  clock 
pulse,  well  move  to  state 
10.  When  we're  in  state  10 
with  the  input  still  1,  the 
next  clock  pulse  moves  us 
to  an  output  of  0  and  state 
11 
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Fig.  6.  Digit-sequence  detector  for  touchtone. 


At  this  point,  we're  in 
state  11  with  an  input  of  1 
At  the  next  clock  pulse,  we 
stay  in  state  11,  but  the  out- 
put goes  to  1  If  the  input 
now  stays  at  1,  we  will  stay 
in  state  11  for  a  long  time. 
We  can  see  this  clearly 
from  the  state  map  in  (b). 

But  when  the  input  final- 
ly goes  back  to  a  0,  which 
brings  us  back  to  the  state 
map  in  (a),  we  will  switch 
suddenly  to  line  4—  input  of 
0  and  present  state  1 1 .  That 
means  that  the  next  clock 
pulse  will  bring  us  back  to 
state  00  with  an  output  of  0. 

So,  this  is  a  delay  circuit 
of  sorts.  If  the  input  is  0  for 
a  long  time,  the  output 
stays  0,  When  the  input 
goes  to  1,  the  output  stays 
at  0  until  four  clock  pulses 
later,  at  which  point  it  final- 
ly goes  to  1,  too.  But  if  the 
input  goes  to  0,  then  the 
output  drops  back  to  0  at 


Decimal 

Binary 

Hex 

Number 

Number 

Number 

0 

oooo 

0 

1 

0001 

1 

2 

0010 

2 

3 

0011 

3 

4 

0100 

4 

5 

0101 

S 

e 

0110 

6 

7 

0111 

7 

8 

1000 

e 

9 

1001 

0 

10 

1010 

A 

11 

1011 

B 

12 

1100 

C 

13 

1101 

D 

14 

1110 

E 

15 

1111 

F 

Table    1.    Binary   and    hex 
numbers. 
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the  very  next  clock  pulse.  A 
circuit  like  this  might  be  us- 
able in  some  sort  of  alarm, 
for  instance. 

Although  we  broke  up 
the  state  map  into  two 
parts,  (a)  for  the  case  when 
the  input  is  0  and  (b)  for  the 
case  of  a  1  input,  we  usually 
combine  both  parts,  as  in(c) 
in  Fig.  5,  and  carefully  label 
all  combinations  of  input 
and  output. 

Although  the  function  of 
this  controller  could  just  as 
well  be  done  with  a  simpler 
circuit,  the  point  here  is 
that  just  by  reprogramming 
the  ROM  we  can  get  the 
same  circuit  to  do  some- 
thing  completely  different 
For  instance,  we  could 
change  the  last  two  lines  of 
the  table  as  follows: 

(Column  1)     (Column  2) 
1  10  1  11 

1         11  0        10 

The  circuit  here  would 
oscillate  between  states  11 
and  10  and  would  pulse  the 
output  on  and  off.  This 
could  pulse  an  alarm  bell  a 
certain  time  after  a  door 
opened  for  instance. 

Now  we  see  why  this  is 
called  a  micro-programmed 
sequential  controller.  It  is 
programmed  via  very  sim- 
ple (micro)  instructions,  it 
operates  in  a  certain  se- 
quence, and  it  can  be  used 
to  control  things. 

This  idea  is  a  very  power 
ful  one.  For  instance,  if  we 
had  a  ROM  with  ten  ad- 
dress inputs  and  eight  data 
outputs,  we  could  feed 
back,  say,  four  data  lines  to 


become  addresses.  Using 
these  four  lines  to  mark  our 
states,  we  get  a  total  of  six- 
teen states  (there  are  2-to- 
the-4th  or  16  possible  ways 
of  arranging  fourOs  and  1s). 
That  leaves  six  address  lines 
to  be  used  for  inputs  to  the 
circuit  and  four  data  lines 
for  output.  A  circuit  like 
this  could  be  used  as  a  fair- 
ly neat  traffic-light  control- 
ler. The  six  inputs  might  go 
to  traffic  sensors  and  a 
timer,  while  the  four  out- 
puts would  control  a  pair  of 
red  and  green  lights.  The 
circuit  could  then  switch 
the  lights  in  a  prearranged 
sequence,  depending  on 
the  external  timer  inputs 
and  the  presence  of  traffic. 

lust  two  more  concepts 
before  we  look  at  another 
practical  example. 

The  number  of  memory 
locations  depends  on  the 
number  of  address  lines,  be- 
cause  these  determine  how 
many  different  addresses 
we  can  make.  With  two 
lines,  we  could  have  only 
four  different  addresses  (00, 
01,  10,  and  11)  With  three 
address  lines,  we  could 
have  eight  addresses;  with 
four  lines  we  could  have  16 
addresses,  The  equation  to 
use  is:  Number  of  locations 
=  2n,  where  n  is  the  number 
of  lines.  For  instance,  the 
ROM  with  ten  address  lines 
has  1024  memory  locations, 
since  1024  =  210. 

In  electronics,  a  k  means 
1000  In  digital  computer 
talk,  K  means  1024,  so 
the  above  ROM  would  be 
called  a  IK  memory  If  you 
examine  Fig  9  carefully, 
you  will  see  that  that  circuit 
uses  a  1KX8  ROM,  since 
there  are  10  address  lines 
and  8  data  lines. 

The  other  thing  to  keep  in 
mind  is  that  binary  numbers 
are  easy  to  use  if  they  are 
small  But  talking  about 
big  binary  numbers  like 
10011110  gets  confusing, 
Hence,  most  computer  peo- 
ple use  a  different  number 
system.  Either  octal  or 
hexadecimal  (hex)  is  used, 
but  hexadecimal  is  cur- 
rently more  popular.  In  hex, 


a  binary  number  is  divided 
into  groups  of  four  bits,  and 
each  group  is  then  replaced 
by  its  corresponding  hex 
digit.  As  shown  in  Table  1, 
hex  uses  the  digits  0 
through  9  and  the  letters  A 
through  F  Since  1001  is  9 
and  1110  is  E  (see  Table 
1),  the  binary  number 
10011110  would  be  written 
as  9E  in  hex, 

This  is  easy  to  do  when 
the  binary  number  has  4.  8, 
12,  or  16  bits  But  when  it 
has  9  or  10  bits,  how  do  you 
split  them  into  groups  of 
four?  The  secret  is  to  add 
zeros  in  front  of  it  to  stretch 
it  out  to  a  multiple  of  four 
bits.  For  instance,  the 
binary  number  110011110 
would  be  stretched  out  to 
0001 10011 110f  split  up  into 
0001-1001-1110,  and  then 
written  as  19E  in  hex, 

A  Micro-Programmed 
Tone  Decoder 

Many  repeater  control 
circuits  use  touchtone™ 
signals  (a  dual-tone  signal- 
ing system)  for  repeater 
control.  The  actual  tones 
are  detected  by  either 
tuned-circuit  filters  or  567 
phase-locked  loop  ICs,  and 
the  detected  outputs  are 
then  used  to  control  repeat- 
er functions.  Detecting  the 
tones  and  providing  an  out- 
put for  each  tone  is  fairly 
simple;  detecting  a  se 
quence  of  digits  (such  as 
dialing  the  number  1234) 
and  providing  an  output  on- 
ly when  these  digits  are 
dialed  in  the  right  order  is  a 
bit  more  tricky  A  variety  of 
circuits  have  been  used,  but 
a  micro-programmed  se- 
quential controller  can  do 
the  job  just  as  well  and  with 
less  hardware.  (Just  three 
ICs,  in  fact!) 

Fig*  6  shows  a  simplified 
diagram  of  the  scheme.  If 
we  use  a  2Kx8  ROM 
(which  has  2048  memory 
locations  and,  therefore,  11 
address-line  inputs  and  8 
data-line  outputs),  we  need 
an  8-bit  latch.  Feeding  back 
four  data  lines  from  the 
latch  leaves  seven  input 
lines  and  tour  output  lines 
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vides  automatic  dots  and  manual  dashes. 

Dot-dash  memory,  self  completing  dots  and 
dashes,  iam  proof  spacing,  instant  start.  RF  proof* 

Solid-state  keying:  grid  block,  solid  state  xmtrs 

Front  panel  controls:  linear  speed,  weight, 
tone,  volume,  function  switch.  8  to  50  WPM 

Weight  control  adjusts  dot-dash  space  ratio: 
makes  your  signal  distinctive  to  penetrate  OHM 

Tone  control  Speaker.  Ideal  tor  classroom. 

Function  switch  selects  off,  on,  semiautomatic/ 
manual  tune.  Tune  keys  transmitter  for  tuning 

Uses  4  C  cells.  2  5  mm  jack  lor  power  (6-9 
VDC)    Optional  AC  adapter  MFJ-1305,   $9.95 

Eggshell  white,  walnut  sides.  8x2x6  inches 

MFJ  406.  $69.95,  like  408  less  speedmeter 


$49 


95 


New  MFJ  401  Econo  Keyer  II  gsves  you  a 
reliable,  full  feature  economy  keyer  for  squeeze. 
single  lever  or  straight  key. 

Has  sidetone,  speaker,  volume,  speed,  internal 
wetght  and  tone  controls,  Sends  iambic,  auto- 
matic, semi-automatic,  manual  Tune  function 
Dot  dash  memories.  8  50  WPM  "On"  LED.  Use 
9V  battery,  6  9  VDC.  of  110  VAC  with  optional 
AC  adapter,  MFJ-1305.  $9.95.  4x2x3 W\ 

Reliable  solid  slate  keying,  Keys  virtually  all 
solid  state  or  tube  type  transmitters. 


$ 


64 


95 


MRM05*Econo  Keyer  II.  Same  as  MFJ  401 
but  has  built-in  single  paddle  with  adjustable 
travel   Also  jack  tor  external  paddle.  4x2x3Va" 

Optional:  Bencher  Iambic  Paddle.  $42  95: 
110VAC  adapter  MFJ  1305.  S9  95  Free  catalog. 

Order  from  MFJ  and  try  h\  if  not  delighted, 
return  within  30  days  tor  refund  (less  shipping) 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  toll  free  800  647  1800 
Charge  VISA,  MC.  Or  mart  check,  money  order 
Add  S4  00  each  for  shipping  and  handling. 


CALL  TOLL  FREE  . . .  800  647-1800 


Call  601  323  5869  tor  technical  information,  or 
der/repair  status.  Also  call  601  323  5869  out 
side  continental  USA  and  in  Mississippi.    ^4? 

MC   I  ENTERPRISES, 

IWII     W  INCORPORATED 

^  Box  494.  Mississippi  State.  MS  39762^/ 
."See  List  at  ACverttse's  on  page  130 


NEW 

VHFand 

UHF 

Mobiles 


Hy-GairTs  new  HyCom  series  of  UHF  and 
VHF  mobile  antennas  have  been  tested 
in  actual  use  by  amateurs  across  the 
US  for  nearly  two  years  with  excellent 
results.  The  antennas  have  weathered 
the  salt  spray  of  the  coast,  the  freezing 
rain  and  snow  of  the  northlands,  and  the 
blazing  sun  of  the  desert  southwest. 
HyConVs  materials  and  workmanship 
have  taken  the  worst  that  Mother  Nature 
could  dish  out,  and  they  still  perform  as  jf 
they  were  installed  yesterday  If  you 
want  the  finest  mobile  antenna  that  you 
can  buy  -  with  proven  reliability  -  try  a 
Hy-Gain  HyConv 

HC-144-TLM  (for  2-m«t*ra) 

A  5/8  wave,  trunk  lip  mobile 
antenna  with  less  than  1 .5:1  SWR 
across  the  1 44-1 48  MHz  band. 
Maximum  power  capability  is  a  full  200 
watts.  Hy-G Bin's  exclusive  screw-In 
antenna  connector  eliminates  all 
installation  soldering.  Includes  1 8  ft 
(5.5m)  coax  and  connector, 

HC-144-MAG  {f  or  2-met#ra) 

The  same  antenna  as  above  except  with 

a  powerful  90  lb.  (40,8kg)  direct  pull 
magnet  mount  with  a  neoprene  gasket  to 
protect  your  vehicle's  finish. 

HC-440-TLM  (for  440-450  MHz) 

This  Is  a,  trunk  lip  mount 
antenna  featuring  two  5/8  wave  col  linear 
radiators  coupled  with  a  moisture 
resistant  phasing  coil.  SWR  is  less  than 
1.6:1  and  maximum  power  capability  is 
200  watts.  Antenna  comes  with 
Hy-Gain's  exclusive  screw-in  antenna 
connector  that  eliminates  all  installation 
soldering  and  1 8  ft  (5,5m)  of  coax  and 
connector. 

HC  440-MAG  (for  440-480  MHz) 

The  same  antenna  as  above  except  with 
a  powerful  90  lb.  (40.8kg)  direct  pull 
magnet  mount  with  neoprene  gasket  to 
protect  your  vehicle's  finish. 
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Fig.  7,  A  typical  touchtone  dial 


Let's  connect  the  seven  in- 
puts to  seven  outputs  from 
the  touchtone  decoder, 
(There  are  seven  tones  used, 
so  we  would  have  seven 
tone  decoders  with  each 
one  providing  one  output 
to  the  ROM)  To  keep  things 
simple,  let's  call  these  in- 
puts A  through  G. 

On  a  touchtone  dial, 
each  digit  generates  a  com- 
bination of  two  tones,  de^ 
pending  upon  the  row  and 
column  position  of  that 
digit  on  the  keyboard  All 
the  keys  in  the  left  column 
of  the  touchtone  keyboard, 
for  example,  generate  two 
tones,  one  of  which  is  1209 
Hz,  Call  the  output  of  the 
1209-Hz  decoder  A,  In  the 
same  way,  all  the  keys  in 
the  center  column  would 
generate  the  B  signal,  and 
so  on,  as  shown  in  Fig.  7.  For 
any  particular  digit  then, 
two  input  signals  are  gen- 
erated; the  digit  5,  for  in- 
stance, becomes  the  BE 
combination 

Of  the  four  outputs,  let's 
call  one  the  ERROR  output; 
we  will  set  up  the  system  so 
that  if  an  error  is  made  in 
dialing  or  if  someone  is 
playing  with  the  system,  we 
get  a  signal  on  this  lead.  The 
other  three  outputs  are 
called  X,  Y,  and  Z  and 
decode  three  separate 
dialed  sequences  of  digits, 

Now,  let's  suppose  that 
we  want  output  X  to  go  on 
whenever  the  repeater  user 
dials  the  sequence  *275, 
Fig.  7  shows  that  the  *  is  a 


CC  combination,  a  2  is  the 
BD  combination,  the  7  is 
the  AF  combination,  and 
the  5  is  the  BE  combination. 
So,  we  want  our  sequential 
controller  to  provide  an  X 
output  when  the  input  se- 
quence detected  is  as 
shown  in  Table  2. 

Between  digits,  however, 
both  tones  will  disappear 
{though  perhaps  not  at  the 
same  time).  Now,  how  do 
we  figure  out  how  to  pro- 
gram the  ROM? 

The  solution  is  to  start 
with  a  state  map  Since 
there  are  four  feedback 
lines,  we  can  have  up  to  six- 
teen states  (since  2  to  the 
4th  power  is  16),  Let's  num- 
ber them  in  hexadecimal  as 
states  0  through  F  (since 
Table  1  tells  us  that  a  hex  F 
is  the  same  as  a  decimal  1 5), 

With  sixteen  states,  the 
state  map  is  quite  complex, 
so  let's  just  show  five  states 
in  Fig.  8.  Let's  label  state  0 
the  'resting  state"  and  state 
F  the  ERROR  state.  States  1 
through  3  are  then  used  for 
the  *275  sequence,  while 
states  4  through  E  (not 
shown)  would  be  available 
for  other  number  se- 
quences. 

We'll  set  up  the  program 
so  that  the  controller  is  nor- 
mally in  the  resting  stater  if 
it's  anywhere  else,  dialing  a 
*  will  send  it  there  (that's 
the  purpose  of  starting  the 
*275  sequence  with  a  *). 
Hence,  state  0  is  always  the 
starting  point  for  any  num- 
ber. 


*RON&  PIGIT 


ERROR 
STATE 


Fig.  8.  Partial  state  map  for  touch  tone-sequence  detector, 


Once  we're  in  state  0, 
dialing  a  2  takes  the  con- 
troller to  state  1,  where  it 
stays  as  long  as  the  2  is 
dialed  and  also  when  the 
digit  2  is  released  When  the 
7  is  dialed,  the  controller 
moves  to  state  2  and  stays 
there  Finally,  when  the  5  is 
dialed,  it  goes  to  state  3.  If 
at  any  time  the  wrong  digit 
is  dialed,  the  system  goes  to 
state  F, 

Notice  that  there  is  a  tre- 
mendous amount  of  flexi- 
bility here.  Depending  on 
exactly  how  we  program 
the  ROM,  we  can  ignore 
wrong  digits  while  we're  in 
state  0  or  go  to  the  ERROR 
state.  We  can  stay  in  state  3 
after  the  *275  is  dialed  until 
the  next  *  takes  us  back  to 
state  0,  or  we  can  set  it  up 
so  that  the  system  returns 
to  0  on  the  very  next  clock 
pulse.  Or,  we  can  set  up  an 
other  dialed  number  se- 
quence to  return  to  state  0 

We  can  stay  in  the  ER- 
ROR state  on  an  error  and 
lock  up  the  whole  system, 
or  we  can  return  to  0  on  the 
very  next  clock  pulse.  Or, 
we  can  stay  in  state  F  until  a 
special  dialed  sequence  re- 
turns us  to  state  0;  this 
would  allow  only  control 
stations  to  reset  the  system. 
The  possibilities  are  im- 
mense, with  the  only  limita- 
tion being  the  size  of  the 


ROM.  This  circuit  has  four- 
teen available  states  (since 
two  are  used  up  for  the  rest- 
ing state  and  the  ERROR 
state);  since  each  digit  re- 
quires one  state,  we  can 
handle  up  to  fourteen  digits 
(not  counting  the  *  code). 
We  could,  therefore,  de- 
code a  14-digit  number,  or 
two  7-digit  numbers,  or 
three  3-digit  numbers  and 
one  5-digit  number,  or  any 
combination  we  please. 

Now,  what  about  the  ac- 
tual ROM  program?  This  is 
where  the  job  gets  slightly 
tedious  (but  not  at  all  diffi- 
cult}. Since  a  2K  x  8  ROM  is 
used,  we  have  to  figure  out 
exactly  what  to  put  in  each 
and  every  one  of  those  2048 
locations  We  cannot  leave 
any  location  empty  for  a 
very  important  reason- 
when  power  is  first 
turned  on,  the  state  of  the 
system  is  unpredictable.  It 
it  should  go  into  some  state 
for  which  we  did  not  plan, 
the  controller  could  lock  up 
in  that  state  and  never 
come  out  of  it  Hence,  any 
ROM  location  we  don't  spe~ 
cifically  need  should  be 
programmed  with  some 
"escape"  data  which  allows 
the  controller  to  return  to 
resting  state  0. 

The  basic  idea,  therefore, 
is  to  start  with  a  notebook 
and  set  up  one  line  in  the 
notebook  for  each  of  the 


A  B  C  D  E  F  G 
0  0  10  0  0  1 
0  10  10  0  0 
10  0  0  0  10 
0       10      0       10      0 

Ta6/e  2, 


(C  &  G  tones 
(B  &  D  tones 
(A  &  F  tones 
(B  &  E  tones 
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MFJ  SWR/ 
WATTMETERS 

MFJ  HF  SWR/Wattmeter 
reads  SWR,  forward,  reflect- 
ed power  from  1.8-30  MHz. 


$49 


95 


MFJ814 

Hew    low    COSt    in  line    HF    SWR'Wattmeter 

MFJ-814   lets    you    monitor   SWR,    forward, 
rellecled  average  power  in  2  ranges  from  1  fl 
to   30   MHz    Read   200/2000   watts   forward 
20/200  watts  reflected  power.  SWR,  1:1  6:1. 

Easy  push  button  switch  operation:  has  power/ 
SWfl,  titgh/fow  range,  forward /reflected  push 
button  switches,  SWR  sensitivity  control 

lighted  meter  (requires  12V).  Rugqed  alumi 
num  eggshell  white,  black  cabinet  61/^3V*x41/4' 
SO  239  coax  connectors,  2  color  meter  scale 


MFJ   VHF 


SWR/Wattmeter/ 
Meters 


$0095 


29 


to 


MFJ812 

New  low  cost  VHF  operating  aids. 

MFJ-812.  $29 .95:   Read  SWR  from    14 
1 70  MHz  to  monitor  antenna  and  feedtmes. 

Head  forward  and  reflected  power  at  2  meters 
(144  148  MHZ),  2  scales  (30  and  300  watts), 

Head  relative  field  strength  from  1    to  170 
MHi    Binding  post  for  1ield  strength  antenna 

Easy  pushbutton  operation:  has  forward/re 
fleeted   and    SWR/heid    strength    pushbuttons 

Aluminum    eggshell    white,    black    cabinet. 
4Ux2Vi)tifi#M.  SO  239,  2  color  meter  scale. 

MFJ-810,  $24.95:  similar  to  MFJ  812  less 
deld  strength  function 

MFJ  "Dry"  300  W  and 
1  KW  Dummy  Loads. 

*6495B^h$2695 


MFJ-262      e^T"   ™"r  MFJ  260 

Air  cooled,  non  inductive  50  ohm  resistor  in 
perforated  metal  housing  with  S0239  connectors. 
Full  load  lor  30  seconds,  de  rating  curves  lo 
5  minutes  MFJ  260  (300  W).  SWR  1.1:1  to 
30  MHz.  1  5  1  tor  30  160  MHz.  2V«2V*x7" 
MFJ-262  (1KW).  SWR  1.5:1  30  MHz   3x3xir. 


MFJ-10,  3  loot  coax  with  connectors,  $4  95 


Order  from  MFJ  and  try  it.  if  not  delighted, 
return  within  30  days  for  refund  (Jess  shipping) 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  toll  tree  BOD  647-1800 
Charge  VISA.  MC  Or  mail  check,  money  order 
Add  $4  00  each  fot  shipping  and  handling 


CALL  TOLL  FREE  . . .    800  647  1800 


Call  601  323  5869  for  technical  information,  or 
der/repair  status.  Also  call  601  323  5869  out 
side  continental  USA  and  in  Mississij>p"      **  ** 

MC  I  ENTERPRISES, 

IflFV  INCORPORATED 

Box  494.  Mississippi  State,  MS  39762 


■>-S*e  Ust  o>  Advertisers  on  page  130 


NEW 
Extended 
Double  Zepp 
Antenna  Design 

The  Hy-Gain  V2  is  2-meter  extended  double  zepp 
vertical  consisting  of  two  stacked  5/8  waves 
properly  decoupled  to  allow  no  RF  on  the  coax 
teedlme  Coax  connects  to  the  decoupler  inside 
the  antenna  for  complete  weatherproofing, 
Mechanically  the  V2  has  no  equal  It's  easy  to 
assemble  and  all  elements  are  corrosion  resistant 
6063-T832  aluminum  with  rustproof  hardware. 
The  V2  13  a  complete  antenna  that's  ready  to 
mount  on  any  mast  up  to  2"  (50,8  mm)  in  diameter. 

Two  sets  of  1/4  wave  radiais  and  a  centered 
feedpoini  put  the  radiation  at  the  horizon,  not  the 
sky!  The  V2  and  two  competitors  were  measured 
for  radiation  efficiency  on  a  ground-reflection- 
range,  which  was  designed  according  to  IEEE 
standard  149-1979.  and  the  results  shown  below 
were  conclusive. 


Hi  Giin  V2 


Brand  C  ARX-ZS 


Brand  A  AE A- 14 4 


it  146.00  Mcs 


Designed  to  operate  from  1 38  MHz 

through  1 74  MHz,  the  V2  obtains  a 

VSWR  of  less  than  1.5:1  at 

resonance  and  has  a  2:1 

VSWR  bandwidth  or  at  least 

7  MHz.  The  antennas  isolation 

from  the  support  mast  is  20  dB  minimum 

The  new  V2  will  equal  or  surpass  the 
electrical  performance  of  eny 
competitive  two  stacked  5/8 
wave  antenna,  regardless  of 
gains  claimed  or  your  money 
back.  Money-back  limited  to 
30  days.  If  not  satisfied, 
return  to  piece  of  purchase. 
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Table  4. 


2048  different  addresses,  in 
order.  See  Table  3, 

Next,  remember  that 
every  unused  location 
should  get  the  data 
00000000,  which  will  lead 
to  state  0  (or  binary  0000) 
with  all  outputs  off  This  is 
the  escape  code  which 
leads  back  to  state  0  if  the 
system  ever  gets  to  some 
unused  state.  No  need  to 
put  all  those  00000000 
codes  in  yet,  but  remember 
them  at  the  end. 

Now  make  yourself  a 
template  which  will  indi- 
cate which  bit  of  the  ad- 
dress and  data  is  what  The 
'template  should  look  some- 
thing like  the  top  of  Table 
4(a).  Here  we  have  made  a 
start  in  filling  in  the  pro- 
gramming  table  First,  we 
want  to  go  from  state  0  to 
state  1  when  a  2  is  dialed, 
but  keeping  all  outputs  off. 
This  is  just  the  one  line  of 
Table  4(a) 

This  entry  says  that  when 
we  are  in  state  0  and  the  BD 
pair  of  inputs  comes  in,  we 


00000000000 
00000000001 
00000000010 
00000000011 


hex  000 
hex  001 
hex  002 
hex  003 


11111111111  =  hex7FF 
Table  3. 

want  to  make  the  four  out* 

puts  all  0  and  also  go  to 
state  1.  (The  state  numbers 
are  shown  in  binary  and  the 
hex  state  number  is  in 
parentheses.) 

Once  we  get  to  state  1, 
we  want  to  stay  in  that  state 
under  three  possible  condi- 
tions: 

1)as  long  as  the  digit  2  is 

still  present; 

2}  when  the  digit  2  has 
disappeared  (B  and  D  are 
both  gone);  and 

3)  whenever  only  one 
tone  is  present.  This  is  not 
shown  in  the  state  map,  but 
is  due  to  the  fact  that  when 
one  digit  is  dialed,  the  two 
tones  it  represents  do  not 
come  on  and  off  together 
but  may  follow  each  other 
with  a  small  time  delay.  Fur- 
thermore, some  tone  de- 
coders may  output  short 
pulses  if  they  are  triggered 
by  noise  or  voice  signals. 
HenceP  we  want  to  ignore 
any  input  which  represents 
just  one  tone. 

These  three  conditions 
translate  into  nine  mem- 
ory locations  to  be  pro- 
grammed as  in  Table  4(b). 

The  first  line  keeps  us  in 
state  1  when  the  BD  conv 
bination  (digit  2}  is  on;  the 
second  line  keeps  us  in 
state  1  when  all  tones  are 
absent;  the  last  seven  lines 
keep  us  there  if  just  one 
tone  is  detected, 

Next,  we  want  to  pro- 
gram in  the  sequence  which 
returns  to  state  0  when  a  *  is 
dialed.  This  is  again  just  one 
line  as  in  Table  4{c), 

When  the  digit  7  is 
dialed,  we  want  to  go  to 
state  2 —  see  Table  4(d), 

Finally,  for  every  other 
combination  of  tones,  we 
want  to  go  to  the  ERROR 
state  F  — see  Table  4(e). 

To    give    the    complete 
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MFJ 

SHORTWAVE 

ACCESSORIES 

NEW  Indoor  Tuned  Active 
Antenna.  Rivals,  can  even 
exceed  reception  of  out- 
side long  wire. 

Rivals  long 


wires 


'79 


95 


MFJ-10Z0   NEW    INDOOR    ACTIVE    ANTENNA 
sits  on  your  desk  ready  to  Irsten  to  the  worfd. 
Rivals ,  can  alien  exceed ,  reception  of  outside 
long  wjie    UmqiJ-    Tuned  Active  Antenna  mini 
mizes    mtenmod.    provides    RF    selectivity,    re 
duces  noise  mitside  tuned  band    Also  use  as 
preselector  lor  external  antenna.  Covers   300 
KHz  to  30  MHz  in  five  bands.  Adjustable  tele 
scoping  antenna.  Controls:  Tune,  Band  Selector, 
Gain,  0n-0ft/Bypass.  LED.  FET,  bipolar  circuitry 
Phono  jack   for   external   ant.    6x2x6   incnes, 
9  12   VDC  of  9   V  battery   for  portable   use 
110  VAC  with  optional  AC  adapter.  $9.95. 


$99 


95 


MFJ  1040  RECEIVER  PRESELECTOR.  Improves 
weak  signal  reception,  rejects  out  of  band  sig 
nals.  reduces  image  response.  1.8  to  54  MHz. 
Up  to  20  db  gain  Low  noise  MOSFET  Gam 
control  Bamfswi&ch  Can  use  2  ant .  2  rcvrs. 
ON  Of  F/Bypass,  20  db  aHenuator.  LED.  Coawi 
phono  lacks.  8x2x6  in  Also  for  XCVRS  to  350 
watts  input.  Auto  bypass  Delay  control.  PTT 
(ack.  MFJ  1045,  $69.95,  Same  as  MFJ-1040, 
less  attenuator,  xcvr  auto  bypass,  delay  control. 
PTT,  Use  1  ant  (  1  rcvT,  5x2x6  in  9V  bat.  Both 
requires  9-10  VDC  or  110  VAC  with  optional 
_  AC  adapter,  $9.95 

*8995 


MOBILE  SWL  CONVERTERS  to  teat  \he  short 
wave  world  whtle  you  drive.  MFJ-304  ($69.95} 
covers  19.  25.  31,  49  meter  bands  MFJ-308 
{$89.95)  adds  13,  16,  41 ,  60  meters.  Two 
dual  gate  M0SFETS  give  excellent  sensitivity, 
selectivity  with  car  receiver.  Push  button  band 
selector  Tune  with  car  radio.  Plugs  between 
antenna  and  radio  12  VDC  304  is  5V*x11Ak4". 
308  is  6V*x1V«5"  Free  catalog. 

MFJ10,  3  loot  coax  with  connectors,  S4.95. 


Order  from  MFJ  and  iry  it.  It  no!  delighted, 
return  within  30  days  for  refund  (less  shipping}. 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  toll  free  800  647-1800. 
Charge  VISA,  MC  Or  mail  check,  money  order. 
Add  $4  00  each  for  shipping  and  handling. 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601  323  5869  for  technical  information,  or 

der/repair  status    Also  call  601  323-5859  out 
side  continental  USA  and  in  Mississippi,    ^47 

ME  I  ENTERPRISES, 

Iflnl  INCORPORATED 

Box  494.  Mississippi  State.  MS  39762 


tt 


BRAND  NEW 


It 


Features: 

*  Slate-ottrie  Art-CMOS  Circuitry 

9  Choice  of  Message  Storage 
■A  Sim  SQ character  messages 
-  B  Twelve  25  character  messages 
-C  27  combinations  of  message 
C  programming 

S}  Record:.  ..it  .jr\y  speed  -play;,  tfj  tity  speed 

m  Memory  operating  LED 

9  Use  tor  daily  QSO  Of  contest* 


CHAMPION  MESSAGE 
MEMORY  KEYER 

Mode!  TE  292 

-  J  $125.95 

PLUS: 

•  Setf  completing  dots  and  dashes 

•  Both  dot  and  dash  memory 

9  iambic  Keying  with  any  squeeze  paddle 

•  $-50  wp.m 

•  Speed,  vafumt  tone  tune  and  wergtit  controls 

•  Side  tone  ana  speaker 

9Lqw  current  dram  CMOS  Battery  operation— portable 

•  Rear  panet  Jack  tor  auxiliary  poorer 

•  Delute  quartet  mch  facts  tor  keying  and  output 

•  heys  grid  block  and  sottd  rigs 

9  WIRED  AND  TE S  TED  FULL  V  GUARAtMJEED- LESS 
BATTE&V 


$  89.95 


Features: 


Model  TE-2S4 


*-:■■  VTMftl    Pi  "I  ta 


i 


>    > 


•State-oi  the-Art  CMOS  Circuitry 
'  Three  choices  of  Message  Storage 
*A    Two  (50  character  ea<i 

message  storage 
*  B    f  our  {25  cha  racier  ea  cht 

message  storage 
-C    One  50  character  and 
two  25  character  message 
storage 
1  Records  at  any  speed  pt  ays  at 
arty  speed 

Memory  jperatmg  LED 
*LJse  for  deity  QSO  or  contests 


PLUS:  _ 

•  Sett  completing  dots  and  dashes 
9  Both  dot  and  dash  memory 
9idrnpic  Keying  wttn  any  squeeze  paddle 

•  5-50  W  p  m 

9  Speed  volume,  tone  tune  and  weight  controls 

•  Stdetone  and  speaker 

•  La*  current  draw  CMOS  battery  operation — portable 
9  De'UKe*  Quarter  inch  tacks  for  keying  and  output 

■  Keys  grid  block  and  sottd  ngs 

9  WIRED  AND  TESTED  FULL*  GUARANTEED— LESS 
BATTERY 


MESSAGE 
MEMORY  KEYER 


Features: 


•  Aavi/iced  CMOS  message  memory 
*r*o     SD   cftji     each*   metsdge 

storage 

•  Repeat  tunci*on 

mRetQ'ds  at  any  tpeed  -p*ay$  bac* 
at  *n<t  som3 

9  Longer  message  CMnacttv 
t  * ampte  semj  CO  CO  CQ  O*  de 
waiYJM  WB2YJM  K—than  ptay 
second  message  on  contact  —  de 
W&2YJM  QSL  NY  NY  5  70  h?9  Paul 
Paul  K 

•  use  iO'  aasiy  OSOs  Ot  contests 


Model  #  TE20I 


$75.95 


PIUS: 

»  State  of  the  art  CMOS  fr#**> 

•  Self  completing  (tots  and  hashes 

•  Bom  dot  and  dahh  memory 
9iambit    **ytnq    *irh    tny    sQueeie 

oa0£t*e 
9  5-  50  **pm 
9  Speed     tro^urrre     ro.nr     tuft*    tnd 

ttejgfH  ;o"fD'5 

•  ittietonr  *n cr  spmsMtt 

•  ic#  current  c  ■         M05  Oait*** 
o aeration  ^portable 

aQettsna  Quarter  *nc*  lack*  *or  key 

mg  and  Qufput 
m  Keyi  grid1  Mock  jrtd  $Qi>a  state  ng% 

•  WfRED    AND     t£$tED    fJJUj' 
buARAh  T£ED-LIS&  BA  TTERY 


Model  *  TE144 

$65.95 


Features:   Deluxe  CMOS 

Electronic  Keyer 

I  State  of  the  art  CMOS  circuitry 
I  Self  completing  dots  and  dashes 


0  Speed  weight  tone  volume  tune  con  trots  &  sidetone  and 
speaker 

#  Sem*  automatic    bug   operation  &  stratght  keymg  — rear 
panet  switch 

|  low  current  dratn  CMOS  battery  operation— portable 

#  Qeture  quarter  inch  tacks  tor  keying  and  output 


Both  dot  and  dash  memory  I 

IAMBIC  keying  with  any  squeeze  paddie$)   *eys  grid  bloc*  and  sohd  state  ngs 

5-50  worn  #  fitted  and  tested  —  futty  guaranteed— less  battery 


MODEL  TE133  -  same  as  TE  144  with  wgr  and  tone  control  internal  less  safti 
autQkeymg  S55,95 

MODEL  TE12Z- same  as  TE  133  less  ^giiune.  solid  stale  key  mo  5^5  g$ 

AT  YOUR  DEALER  Ofl  SEND  CHECK  OR  MONEY  ORDER. 
Plus  Sl.oo  SH       NY  Res  add  tax 


RAC 


ELECTRONICS,  INC 
1106  RAND  BLDG. 

BUFFALO  NY  14203 


W6 
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micro-program  for  the 
ROM  would  take  a  few 
pages;  besides,  the  exact 
program  depends  on  just 
what  options  you  want  to 
include  in  the  system.  For 
example,  the  state  map  in 
Fig,  7  would  ignore  multiple 
digits  (*275  would  be 
treated  the  same  as  *2275 
or  *2227777775).  In  a  re 
peater  system  where  mo- 
bile flutter  often  breaks  up 
one  digit  into  two,  this 
might  be  preferable,  but  if 
this  were  not  acceptable, 
then  breaking  up  each  state 
into  two  states  (for  exam- 
ple, staying  in  state  1  as 
long  as  the  2  is  still  present 
but  going  to  another  state 
as  soon  as  it  is  released) 
would  eliminate  that  In 
any  case,  the  program 
would  change  for  every  ap- 
plication, so  there  isn't 
much  need  to  give  one 
here.  But  you'd  find  that  it 
isn't  very  difficult  once  you 
get  started. 

As  to  the  actual  circuit, 
something  similar  to  Fig.  9 
using  a  2716  2KX8 
E  PROM,  a  74LS374  eight-bit 
latch,  and  a  74LS132  for 
buffering  and  clock  would 
work  out  just  fine.  At  what 
frequency  should  the  clock 
run?  The  frequency  should 
be  fast  enough  so  that  a 
digit  is  not  missed  between 
two  clock  pulses,  but  slow 
enough  so  that  short  noise 
bursts  which  may  produce 
tiny  pulses  at  the  outputs  of 
the  tone  decoders  don't 
confuse  the  system.  A  fre- 
quency of  perhaps  five 
pulses  per  second  should 
be  about  right,  but  there  is 
nothing  critical  about  this 
value. 

A  Micro-Programmed 
CW  Identifier 

Here  is  a  practical  appli- 
cation of  a  micro-pro- 
grammed sequential  con- 
troller that  a  lot  of  hams 
can  use  — a  CW  identifier 
which  has  only  three  inte- 
grated circuits- 

Fig.  9  shows  the  com- 
plete circuit  It  consists  of  a 
1KX8  E  PROM  (in  this  case 
a  2708,  but  others  can  be 


used),  a  74LS374  a^bit  latch 
which  contains  eight  type-D 
flip-flops,  a  74LS132  quad, 
a  2-input  Schmitt  trigger,  a 
transistor,  and  a  handful  of 
resistors  and  capacitors. 

IC1  is  the  EPROM, 
hooked  up  to  IC2  in  a 
straightforward  micro-pro- 
grammed  sequential  con- 
troller circuit  There  are 
eight  bits  brought  back  as 
feedback,  which  leaves  two 
more  EPROM  address  lines 
as  inputs.  A8  (pin  23}  is  buf- 
fered through  IC3d  and  acts 
as  the  START  line.  The  4.7k 
resistor  on  the  input  nor- 
mally keeps  the  START  line 
at  a  high  voltage  near  +5 
volts,  and  grounding  it 
starts  the  IDer. 

The  other  input  pin,  A  9 
on  pin  22,  is  used  as  a  mes- 
sage select,  In  my  circuit  I 
simply  keep  it  grounded  all 
the  time  as  I  don't  have  a 
second  message  in  the 
ROM,  but  if  it  is  allowed  to 
go  to  a  high  voltage  (with 
the  4.7k  resistor  pulling  it 
up),  this  selects  the  other 
half  of  the  ROM  and  allows 
a  second  call  to  be  stored 
Each  call  or  short  message 
requires  512  locations  VAK) 
of  storage,  so  the  1K 
EPROM  has  room  for  two 
messages. 

Two  sections  of  the 
74LS132  act  as  oscillators 
Up  at  the  top,  IC3c  oscil- 
lates at  a  frequency  of 
about  20  Hz  andr  therefore, 
clocks  the  latches  twenty 
times  per  second.  This 
determines  the  speed  at 
which  the  circuit  goes  from 
one  state  to  another  and  is 
the  duration  of  a  Morse 
code  dot. 

IC3a  also  oscillates,  but 
at  the  much  higher  frequen- 
cy of  about  1000  Hz,  and 
generates  the  CW-tone  out- 
put. It  is  keyed  on  and  off 
by  latched  D7  output  com- 
ing from  IC2,  pin  2. 

In  many  cases  we  need  a 
HOLD  signal  which  keys  a 
transmitter  whenever  the 
IDer  is  active.  This  is  done 
by  the  circuitry  around 
IC3b.  Normally,  the  capac- 
itor connected  to  its  input 
charges  up  to  near  +  5  volts 
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Fig,  10.  Four  different  E  PRO  Ms  can  be  used. 


through  the  27k  resistor. 
This  makes  the  input  into 
IC3b  high  (1),  so  its  output  is 
a  low  voltage  [0). 

Each  time  the  latched 
data  bit  DO  goes  to  a  1 ,  how- 
ever, the  transistor  turns  on 
and  discharges  the  capac- 
itor This  makes  the  HOLD 
output  go  high  to  a  1. 

When  the  IDer  is  sitting 
still,  DO  is  always  aO,  and  so 
the  HOLD  is  always  low 
But  as  soon  as  it  starts,  DO 
alternates  between  0  and  1 , 
and  so  the  capacitor  keeps 

being  discharged  all  the 
time.  Hence,  HOLD  goes 
high  and  stays  there  until  a 
half  second  or  so  after  the 
IDer  stops. 

!C1  as  shown  in  Fig  9  is  a 
2708  EPROM,  available  for 
about  $6.  But  the  2708  has 
a  disadvantage  — it  requires 
three  power  supplies  of  +  5 
volts,  —5  volts,  and  +12 
volts,  respectively.  This 
makes  it  hard  to  use.  But  it's 
possible  to  substitute  other 
EPROMs.  Fig.  10  shows  how 
to  change  the  EPROM  con- 
nections for  three  other 
EPROMs;  only  pins  19,  21, 
and  22  are  affected  Like 
the  2708,  the  2704  also  re- 
quires three  power  supplies 
but  has  only  512  locations 
(VaK)  storage.  This  EPROM 
could  store  only  one  call, 
and,  so,  pin  22  is  grounded 
rather  than  being  used  as  a 
message  select  pin.  It  is  not 
easy  to  get  since  everybody 
has  switched  to  the  2708  at 
almost  the  same  price,  but 


there  may  be  some  still  ly- 
ing around. 

The  2758  and  the  271 6  re- 
quire only  a  single  +  5-volt 
power  suppfy.  They  are 
almost  identical,  except 
that  the  2758  is  1KX8, 
while  the  2716  is  2KX8 
Quoted  prices  at  this  time 
are  about  $10  to  $15  for 
either.  The  2716  has  an  ad- 
ditional address  line  (pin  19) 
which  becomes  a  second 
message  select  line.  Since 
this  EPROM  has  2K  loca- 
tions, it  can  store  four  dif- 
ferent calls  or  short  mes- 
sages. They  are  selected  by 
putting  various  combina- 
tions of  ones  and  zeros  on 
the  two  select  lines;  in  the 
rest  of  this  article,  we'll  just 
discuss  the  simplest  case 
where  all  message  select 
lines  are  grounded. 

Incidentally,  when  order- 
ing a  2716,  do  not  order 
the  Texas  Instruments 
TMS2716,  This  IC  is  also 
2KX8  but  requires  three 
supplies  like  the  2708  Tl 
uses  the  number  TMS2516 
for  the  EPROM  with  a 
single  supply;  everyone  else 
calls  it  a  2716, 

Programming  CW 
into  the  EPROM 

Although  I  use  a  comput- 
er program  to  determine 
the  bit  pattern  to  be  put  in- 
to the  EPROM,  it's  impor- 
tant to  understand  how  this 
is  done.  Following  RTTY  ter- 
minology, a  dot  is  called  a 
"mark"  while  the  space  be- 
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Two  Keys  To  Perfect  code 


The  CODEM:  a  universal  CW  interface  for 
your  personal  computer. 


$124.95 


Here  is  an  easy  way  to  get  your  Morse  code  software  on 

the  air!  The  CODEM  converts  received  CW  audio  to 
RS232  or  TTL  signal  levels  and  RS232  or  TTL  signal 
levels  to  transmitter  keying.  The  CODEM  doubles  as  a 
code  practice  oscillator  and  CW  regenerator  A  sharp 
800  Hz  bandpass  filter,  AM  detector  and  low  pass  filter 
are  designed  into  the  CODEM  to  provide  outstanding 
noise  and  QRM  rejection.  Requires  a  9  VDC  power  supply, 

\tf\+  mr  ^b-  ITT    i  r     ■  *     ■    m      t     m     ■     ■     **mm+    +    +    m>-m-m*ir    +    +     t     +     +     *     *     -i    v    *  fc "  ■  ■%*  kg* 

9  VDC  PowerSupply 9.95 

Shipping  and  Handling  5.00 


CW89:  a  sophisticated  split  screen  Morse 
code  transceiver  and  trainer  program  for 
Heath  computers* 


Save  over  $14.00  with  complete  CW  package  for  H-8/H-89. 

Package  includes  CODEM,  Interconnect  Cable.  Power  Supply,  CW89 
Software,  complete  documentation  and  shipping. 

CW89P . , $249.95 


$99.95 


COMMDSOFT 


j**59 


665  Maybell  Avenue  •  Palo  Alto,  CA  94306  •  (415)  493-2184 

Write  for  free  catalog 

California  resident  s  add  applicable  sates  tax,  Master  Card  and  VISA  accepted 


Transmit  and  decode  CW  with  your  H-8/H-19.  H-89  or 
Z-89.  This  feature  packed  program  incorporates  4-99 
WPM  operation,  receive  autot rack,  a  1000  character  pre- 
type  buffer,  10  user-definable  messages,  unique  break- 
in  mode,  on-screen  status,  disk  I/O  and  hard  copy  and  a 
versatile  code  practice  section.  A  comprehensive 
manual  and  prompt  card  are  included  with  CW89. 
Requires  HDOS,  32K  RAM  and  hardware  interface  (such 
as  the  CODEM). 

CVtBBpostpafd $99.95 

CW89C  H-8/H-89  Interconnect  Cable  for  CODEM     24  95 


GOTHAM 
ANTENNAS 

(81 3)  584-8489 

SMALL  LOT  TRAP DJPOLES 


me**  tfwgp 


MODEL 
TSL  8040 
TSL  4020 


SANDS 

80.40 

40.20.15 


LOTH 
40 


SMALL  LOT  SHORTENED  DIPOLES 


SL-BG10 

SL  160 
SL-M 
SI  40 


80.40.20. 

1S.10 

160 

B0 

40.15 


75" 

130J 

63 

33 


FULL  SIZE  PARALLEL  OrPOLES 


FPD  6010 
FPD-4010 


80>40>2Qt 

15.10 

40.20.15.10 


130' 
63 


*^417 

PRICE 
S4&9S 

$47.95 


559,95 

S36.9S 
S35.95 
£34  95 


$49,95 
S44.95 


NEW  PORTABLE  VERTICAL1  IDEAL  FOR 


APARTMENTS.  CAMPING.  TRAILERS* 


Folds  To  5    Package.  No  Radials,  Required 
Fully  Assembled    Full  Legal  Dmit.  1:1  VSWR 

MODEL  BANDS  HGHT         PfilCE 

PV-fiOlO         80-10  13  S59-95 

PROVEN  DESIGN    GOTHAM  ALL  BAND 
VERTICALS 

v-teo 


VflO 
V40 


160,80.40.20.     23J 

15.10.6 

80.40.20  23 

15.10.6 

40.201510,6    23' 


S39.95 
S37.95 
S35.95 


MFJ  RF  NOISE  BRIDGE 

Lets  you  adjust  your  antenna  quickly  for  maxi- 
mum performance.  Measure  resonant  frequency, 
radiation  resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

■     •  Exclusive  range  extender       •  Expanded 
/     capacitance  range        •  Series  Bridge 

:     $Cfl95 


FAMOUS  GOTHAM  QUADS 
2  Elements  —  3  Bands  Complete  $11995 

CHAMPIONSHIP  GOTHAM  BEAMS 
Full  Sue  Complete  from  $79.95 


CALL  OR  SEND  LARGE  SASE  FOR  CATA 
LOG   Shipping  Dipole&&  Verticals 
$2.50  USA:S7  DO  Canada"  S5  00  FPO,  APO 
Beams  &  Quads  Shipped  UPS  or  Freight 
Collect.  Fla  add  4 u .-.  Sales  Ta x 

P.O.  Box  776  •  Largo,  FL  33540 


This  MFJ-202  RF  Noise  Bridge  lets  you  quickly 
adjust  your  single  or  mufti  band  dipole,  inverted 
Vee,  beam  vertical,  mobile  whip  or  random 
system  for  maximum  performance. 

Tells  resonant  frequency  and  whether  to  shorten 
or  lengthen  your  antenna  for  minimum  SWR  over 
any  portion  of  a  band 

MFJ*s  exclusive  range  extender,  expanded  ca- 
pacitance range  (±150  pf)  gives  unparalleled  im- 
pedance measurements,  t  to  100  MH2.  Simple  to 
use.  Comprehensive  computer  proven  manual. 

Works  with  any  receiver  or  transceiver.  SO  239 
connectors.  2x3x4  inches,  9  voit  battery. 

Other  uses:  tune  transmatch;  adjust  tuned  cir- 
cuits: measure  inductance.  RF  impedance  or  ampli- 
fiers, baluns,  transformers;  electrical  length,  velo 
city  factor,  impedance  of  coax;  synthesize  RF  im 
pedances  with  transmatch  and  dummy  load. 


Order  from  MFJ  and  try  it  -  no  obligation.  II 
not  delighted,  return  it  within  30  days  for  a  refund 
(Jess  shipping}.  This  bridge  is  unconditionally 
Quaranteeri_Ior  ofte^year. 

To  order,  simply  caN  us  lofl  free  800  647-1800 
and  charge  it  on  your  VISA  or  MasterCharge  or 
mail  us  a  check  or  money  order  for  $59.95  plus 
$4.00  for  shipping  and  handling  for  MFJ  202. 

Put  this  MFJ  Noise  Bridge  to  work  improving 
your  antenna.  Order  from  MFJ  or  see  dealer 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601-323  5869  for  technical  information,  or 
defrepair  status.  Also  call  601  323  5869  outside 
continental  USA  and  in  Mississippi  ^47 

MC  I  ENTERPRISES, 

IWIi     If  INCORPORATED 

Box  494,  Mississippi  State,  MS  39762 
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MSG 

Stan 

Present 

Next 

Select 

Input 

State 

State 

A9 

AS 

A7  AO 

D7-D0 

O(Gnd) 

0  (Don't) 

OOOOOOOO 

OOOOOOOO 

0 

1  (Start!  J 

00000000 

00000001 

(10-bit  address) 

(eight-bit  data) 

Table  5. 


Location  (Address) 

Contents  (Data) 

(Hex— East  2  digits 

(Hex— next  state) 

are  the  present  state) 

001  and  101 

02 

002  and  102 

03 

003  and  103 

04 

004  and  104 

05 

005  and  105 

06 

006  and  106 

80 

007  and  107 

83 

008  and  108 

84 

009  and  109 

OA 

00 A  and  TOA 

OB 

00B  and  10B 

OC 

OOC  and  10C 

OD 

OOD  and  10D 

• 

00 

• 

• 
080  and  180 

* 

81 

081  and  181 

82 

082  and  1 82 

07 

083  and  183 

08 

064  and  184 

85 

085  and  185 

86 

086  and  186 

09 

Table  6. 


01-02 

02  -  03 

03  -  04 

04-05 

05-06 

06-80 

80-81 

81  -82 

82-07 

07-83 

83-08 

08-84 

84-  85 

85-  86 

86-09 

09 -OA 

OA  —  OB 

OB  —  OC 

OC  -  OD 

OD  -00 

Table  7, 

tween  two  dots  is  called  a 
"space."  A  dash  then  be- 
comes three  marks  with  no 
space  between  them,  a  let- 
ter space  is  four  spaces  in  a 
row;  and  so  on.  The  letter  K 
then  becomes  mark  mark 
mark    space    mark    space 
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mark  mark  mark 

A  complete  call  requires 
512  (ViK)  locations,  num- 
bered from  OOOOOOOOO  to 
111111111  in  binary;  in  hex 
they  are  numbered  from 
000  to  IFF. 

In  the  EPROM,  location 
000  is  always  programmed 
with  a  00  (so  that  once  the 
sequential  controller  gets 
to  state  00  it  will  lock  up  in 
state  00  and  stay  there). 
Location  100  is  always  pro- 
grammed with  a  01  (so  that 
the  controller  will  go  from 
that  state  to  state  1),  A  short 
table  of  these  locations  and 
data  is  shown  in  Table  5. 

This  shows  that  if  we're  in 
present  state  OOOOOOOO  (or 

00  in  hex)  and  the  START  in- 
put (on  A8,  not  way  back  at 
the  input  to  inverter  lC3d)  is 
a  0,  then  the  next  state  will 
be  00  again,  But  if  we're  in 
state  00  and  the  START  is  a 
1 ,  then  the  next  state  will  be 

00000001  (or  01  in  hex).  This 


is  how  we  handle  the  prob- 
lem of  getting  started. 

So  these  two  locations 
(hex  000  and  hex  100)  are 
different  in  that  one  stores  a 

00  while  the  other  stores  a 

01  As  for  all  the  rest  of  the 
message  memory,  ROM  lo- 
cations 101  through  1 FF  are 
an  exact  carbon  copy  of 
locations  001  through  OFF. 
In  other  words,  once  we  get 
out  of  state  00  into  any 
other  state,  the  voltage  on 
the  START  input  doesn't 
matter  any  more;  regardless 
of  whether  the  START  is 
still  a  1  or  whether  it  has  al- 
ready gone  back  to  a  0,  the 
sequence  will  be  the  same 

Now,  what's  in  the  rest  of 
the  ROM?  Let's  assume  that 
the  call  consists  of  just  the 
letter  K  (to  keep  it  simple). 
The  ROM  contents  is  then 
as  shown  in  Table  6.  All  the 
rest  of  the  ROM  message 
area  is  00  What  does  all 
this  mean? 

First  of  all,  notice  in  Fig.  9 
that  the  latched  D7  bit 
{which  is  the  data  bit  on  the 
left  when  the  number  is 
written  down  on  paper)  also 
happens  to  be  the  Morse 
code  output  bit  which  goes 
to  the  code  oscillator,  IC3a. 
When  this  bit  is  a  1 ,  we  get  a 
tone  output;  when  this  bit  is 
0,  we  don't  get  any  sound. 
When  is  this  bit  a  1?  When- 
ever we're  in  any  state 
whose  state  number  starts 
with  a  1;  in  hex,  this  means 
whenever  the  state  number 
starts  with  an  8  or  any  digit 
greater  than  8.  So  the  IDer 
generates  a  tone  (mark)  in 
states  80,  81 ,  and  up,  but 
not  in  00, 01 ,  or  any  state  up 
to7F. 

Table  6  shows  exactly 
which  state  follows  which 
other  state,  but  we  have  to 
pick  our  way  through  it  to 
follow  the  states,  It's  much 
easier  if  we  rearrange  the 
lines  into  the  same  order 
that  the  circuit  goes 
through.  Let's  do  it  as 
shown  in  Table  7,  using  an 
arrow  to  show  how  the  con- 
troller  follows  the  states. 
For  instance,  01  -*  02  means 
that  present  state  01  will  be 
followed  by  next  state  02. 


All  the  states  starting 
with  0  are  at  the  left  and 
represent  spaces  (no  tone); 
the  states  starting  with  an  8 
are  at  the  right  and  repre- 
sent marks  (tone).  Look  at 
the  marks  on  the  right:  mark 
mark  mark  (space)  mark 
(space)  mark  mark  mark. 
There's  your  K! 

What  we  have,  then,  is  six 
states  of  space  (no  tone), 
three  states  of  mark  (the 
dah  that  starts  the  K)f  one 
space  followed  by  one 
mark  (the  dit)r  a  space,  and 
another  three  marks  (the 
second  dah).  At  the  end,  we 
have  a  letter  space  which 
consists  of  five  more 
spaces,  (The  reason  for  the 
six  spaces  at  the  start  is  to 
allow  the  transmitter  some 
time  to  come  on  before  the 
letter  is  sent,) 

In  this  case,  we  used  a 
total  of  14  space  locations 
(states  00  through  0D)  and  7 
mark  locations  (states  80 
through  86)  for  a  start 
delay,  one  letter,  and  a  let- 
ter space  at  the  end.  But  ac- 
tually we  shouldn't  count 
the  six  spaces  at  the  begin- 
ning since  they  are  a  special 
case,  so  the  letter  K  used 
only  8  spaces  and  7  marks 
With  a  total  message  space 
of  128  spaces  (00  through 
7F  in  hex)  and  1 28  marks  (80 
through  FF),  this  leaves  us 
room  for  a  message  of 
about  15  characters. 
Enough  to  spell  out  some- 
thing like  K2QAW  NEW 
YORK. 


Programming  the  EPROM 

Obviously,  the  hardest 
part  of  building  this  IDer  is 
programming  the  EPROM; 
this  job  involves  two  parts 
—  first  deciding  what  to  put 
in  which  location,  and  then 
going  through  the  mechan- 
ics of  doing  the  actual  pro- 
gramming. 

Deciding  what  to  put  into 
the  E  PROM  can  be  done  by 
sitting  down  with  a  note- 
book and  making  a  table 
something  like  Table  7. 
Simply  go  through,  putting 
down  the  marks  and  spaces 
which  correspond  to  each 
dit  and  dah  as  well  as  the 


SPECTRUM  INTERNATIONAL  INC. 

THE  MORSE  TALKER 

THE  PRODUCT  THAT  SPEAKS  FOR  ITSELF!! 


Spectrum 
International 


FEATURES 

•  Complete  self-contained  Speaking  Morse 
Tutor 

*  Latest  state  of  the  art  microprocessor 
speed  synthesis  system 

*  Suitable  for  beginners  and  proficient 
operators  alike 

•  A  "must"  for  novice  classes 


*  Wide  speed  range:  2-20  wpm 

*  High  speed  option:  12-48  wpm 

*  Variable  group  length  and  single 
character  facility 

PRICE  $225.00 

Shipping  $5.50 


^-436 


Inc.  =  P.O.  Box  1084  S,  Concord,  Mass.  01742  USA? 


SNIP  2300  mHz 


LNA-i  $44  95  2300  2  stage  preamp    use  wttfi 
UCOl>  SMC  1,  SMC-2,  &  other  converters. 
UCC-1  S35.00  Basic  down  converter,  complete 
kit  Has  RF  amp.  Mixer,  IF  amp. 
UCC  2  £42  00  UCG  i  with  HQT-1  transistor 
SMC  i  £43  00  Deluxe  Introduction  to  Microwave 
package  Includes  UCC-t,  vary  detailed  step  by 
step  assembly  manual,  more  parts,  the  Micro- 
wave Antenna  Cookbook.  Lois  of  inlormaiion  on 
performance 

SMC-2  $50  00  SMC-t  package  with  the  MOT1 
traftatslar. 

PERt  Sit  95  Broadband  2nd  IF  Amplifier, 
compensates  tor  lone  coax  runs  and  poor  TV 
front  end  noise  figure.  2.520  00  3/S29.O0 
ANT  1  S795  2300  mH*  Microwave  Antenna 
Cookbook  2nd  revision,  greatly  expanded  In- 
cludes coupon  worth  $5.00  towards  any  $2500 
purchase  The  Original. 

A  NT  2  12000  Disks  and  spacers  tor  32  element, 
I8db  gam  antenna 

HOT-1  S10  00  NE64535  High  performance  RF 
amplifier   transistor,   specifications    Improves 
UCC-1  or  SMC-1.  2fti9,0TJ 
mt  144 M  Deluxe  PS  kit.  includes  case,  PER-1 
will  mount  tnside 
TU  9A  $54  95  PS  with  PER-1. 
MOO  2  $9.00  Fix  kit  for  brand  X  converters. 

Send  SASE  for  catalog  ot  oiher  kits  and  parts 

AH  prices  postpaid  >n  US  VISA  &  MC  on  orders 

over  $40  COD  add  $3.  Va  residents  add  4%  sales 

ia*    Orders   {7031   255-201*   Alaska,   Hawaii, 

Virginia  only. 

1400480-3028 
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NEW  MFJ-312  VHF  Converter  lets  you 

HEAR  POLICE/FIRE  CALLS 

and  Weather  Band  on  2  meter  rigs.  Covers  nearly  all  FCC 
allocated  police/fire  VHF-hi  freq.  (154-158  MHz).  Direct  freq. 
readout  on  synthesized,  VF0  144-148  MHz  FM  rigs. 

Scanning  rigs  become 

Now  with  weather  band  coverage! 


scanner* 

Direct  freq*  readout  on 
synthesized  mnd  VFQ  rig*. 


SMP 


Superior  Microwave  Products,  Inc. 

P.O.  Box  1 24 1 

Vienna,  V A  22180  **%?* 


Hear  exciting  ponce/fire  calls,  weather  band, 
maritime  costal  and  more  on  your  2  meter  ng! 

Scanning    rigs     become    police/fire    scanner 

This  ingenious  MFJ  VHF  Converter  turns  your 
synthesized  or  VF0  144  148  MHz  FM  rig  into  a 
hot  poNcfi/nre  receiver  (154  158  MHz)  with  direct 
frequency  readout  on  your  rig 

Receive  weather  plus  more  on  1 60  1 64  MHz. 

Feedthru  allows  simultaneous  scanning  of  both 
2  meters  and  police/fire  band   No  missed  calls. 

Enjoy  all  benefits  oi  your  ng  such  as  squelch, 
excellent  sensitivity,  selectivity,  stability,  limiting, 
AM  rejection.  For  handholds,  loo. 

Two  M0SFETS  (tuned  RF  amp,  mixer),  bipolar 
crystal  oscillator  gives  excellent  performance 

Bypass/off  switch  allows  transmitting.  Won't 
burn  out  if  you  transmit  (up  to  25  watts)  with 
converter  on.  Low  insertion  SWR. 


"On"  LED,  9  18  VOC.  SO  239    Mlg  bkt  3x4x1" 

MFJ-311,  S49.95.  Like  MFJ-312  ress  WX  band. 

Order  from  MFJ  and  try  it  —  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  refund 
(tess  shipping),  One  year  unconditional  guarantee 

Order  today.  Call  toil  free  800  647-1800  Charge 
VISA,  MC  or  mail  check,  money  order  lor  $59.95 
for  MFJ  31 2,  $49.95  for  MFJ  311  plus  $4  00 
each  shipping/handling 

Enjoy  exciting  police  and  fire  calls,  order  now. 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601  323  5869  for  technical  information,  or 
der/repair  status.  Also  call  601-323-5869  outside 
continental  USA  and  in  Mississippi  i<4? 

ME  I ENTERPRISES, 

B  VI  M%0  INCORPORATED 

Box  494.  Mississippi  Stale.  MS  39762    J 


spaces  at  the  beginning,  be- 
tween letters,  and  at  the 
end. 

If  a  computer  of  some 
kind  is  available,  then  the 
program  listing  given  here 
can  be  used.  This  particular 
program  was  written  in 
SWTP  BASIC  for  a  SWTP 
6800  computer,  but  since 
it's  written  in  BASIC  it 
should  run  on  other  small 
computers  without  much 
modification. 

The  program  has  an  array 
called  C  which  contains  the 
dit-dah  code  for  each  letter, 
number,  and  some  charac- 
ters When  it  runs,  it  asks  for 
the  message  you'd  like  to 
program,  converts  each 
character  in  the  message  to 
the  Morse  code  by  looking 
it  up  in  the  table,  and  then 
figures  out  the  EPROM  pat- 
tern.  It  does  two  things  with 
the  resulting  data— it 
POKEs  it  into  memory  and 
prints  it  out  If  you  have  an 
EPROM  programmer  on  the 
computer,  then  the  data 
POKEd  into  memory  could 
be  used  to  program  the 
EPROM  directly;  if  the  pro- 
grammer is  separate,  then 
the  printed  listing  would  be 
used. 

Thts  particular  version 
POKEs  the  data  starting  at 
decimal  location  45056  (see 
line  60  of  the  program) 
which  happens  to  be 
equivalent  to  the  hex  ad- 
dress B000  in  the  computer; 
this  happened  to  be  conve- 
nient in  my  system,  but 
would  probably  have  to  be 
changed  for  other  systems. 

The  Morse  code  pattern 
in  array  C  is  stored  as  two 
bits  for  each  dot  or  dash,  If 
the  Morse  code  character 
has  a  dit  then  the  two  bits 
are  01 ;  a  dah  becomes  a  1 1 

The  letters  coming  from 
the  keyboard  are  in  a  code 
called  ASCII.  For  instance, 
the  code  for  the  letter  K  is 
hex  4B.  This  is  equivalent  to 
a  decimal  75 ,  so  the  code 
for  K  is  stored  in  the  75th 
location  of  C,  which  is 
C(75), 

Since  the  code  for  a  K  is 
dah-dit-dah,  it  is  stored  as 
110111  (or  11  01   11),  This 


venient  to  use  a  program- 
mer which  attaches  to  the 
same  computer  to  transfer 
the  bit  pattern  straight  from 
the  read-write  memory  of 
the  computer  to  the 
EPROM  In  the  case  of  the 
SWTP  computer,  SWTP 
makes  a  2716  programmer 


which  also  will  program 
2758s;  a  modification  in  a 
Kilobaud  Microcomputing 
article  (February,  1979, 
page  82)  allows  this  same 
unit  to  program  the  2708  or 
2704;  this  explains  my 
choice  of  EPROMs.  Note, 
however,    that    there    are 


binary  number  translates  to 
a  decimal  55,  and  so  the 
Morse  code  for  a  K  is  de- 
fined in  line  350  as  C(75)  = 
55.  Each  of  the  other  letters, 
numbers,  and  symbols  is 
stored  in  exactly  the  same 
way. 

Once  you  know  exactly 
what  data  must  be  stored  in 
the  ROM,  you  must  actual- 
ly store  it;  this  is  called  pro- 
gramming the  ROM  and  re- 
quires an  EPROM  program- 
mer. Such  programmers 
come  in  two  types  — man- 
ual  and  programmed  In  a 
manual  programmer,  each 
bit  pattern  for  every  loca- 
tion is  entered  by  hand  via 
switches  and  then  a  button 
is  pushed  to  program  that 
location  A  programmed 
unit  stores  the  entire  code 
to  be  "burned"  into  the 
EPROM  in  its  own  memory 
first,  and  then  programs  the 
FPROM  with  that  data 
Most  EPROMs  can  be  pro- 
grammed with  a  manual 
unit,  but  obviously  a  pro- 
grammed unit  is  much 
more  convenient 

If  you  run  my  program  on     Fig,  ft.  PC  board  layout  for  the  CW  identifier  (copper  side 
a  computer,  it  may  be  con-     of  board). 


PIN  is  - 


PEN   21 
MSG    SELECT 


d, 


O.I 


4  ?K 
— vw- 


SEE  TEXT 


START 


4.7K 


+  5V 


27K 


GROUND 


t 

AUDIO 
OUTPUT 


Fig.  12.  CW  identifier  PC  board  parts  placement  (component  side). 
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MARK 

3CR 


A  Stradivarius  is  more  than  a  body,  neck,  and  strings.  The  name  alone  says  it  is  an  instrument  of  out- 
standing quality  and  beautiful  sound. 

In  repeaters  the  name  for  optimum  performance  and  clean,  natural  sound  is  Mark  3CR.  And  Mark  3CR 
also  means: 

»  Receiver  sensitivity  <C0,25  uV.  •  Spurious  rejection  >  65  dB. 

•  Schmitt  trigger  squelch  to  capture  fading  signals      •  Autopatch  and  reverse  autopatch 

•  13  Morse  messages  *   15  Function  controlled  outputs 

•  Die  cast  aluminum  receiver  and  transmitter  enclosures 

For  the  Finest  in 

Repeaters  •  Controllers  •  Power  Amplifiers  •   Link  Transceivers 


MICRO  CONTROL  SPECIALTIES 


**>  49 


23  Elm  Park,  Groveland,  MA   01834      (617)  372-3442 


—i 


TM 


PORTA-PEATER 
INSTANT  REPEATER 


CommariQ  and  control  modute  makes  an  instani  re 
peaT^r  from  3fvy  2  radios  with  absolutely  no  modifi- 
cations to  the  radios  interfaces  via  the  #*temai  speaker 
and  mic  jacks  Perlecl  for  a  persona!  emergency,  or 
'uedfepearsr  Wnteor  ca  in  or  deleted  oeia  manual  We 
accept  VISA  and  M/C  Request  catalog 

•  4  individual  CW  IDs  <1K  PROM) 

•  VOX— COR.  COR  triggers 

•  Adj  0-15  miry  ID  cycle  timet 

•  Ad).  0-15  min  Time  Out  timer 

•  Adj.  0-30  sec.  hano  timor 

•  ArJ)  206b  local  mic  amp 

•  True  repeater  Deacon,  or  manual  modes 

•  250  volt  swiicnmg  capability 

•  Complete  gain/ interface  controls 

•  Complete  technical  manual 

•  PCS  •te»5*"x5W 

•  22  pin  edgecard  interface 


5t>y  y  - 


Assembled, 
Tested. 
00        Burned  In, 

Programmed 
(Inc.  $3.  postage) 


^•302 


W-S  ENGINEERING 

P.O.  BOX  58 

PINE  HILL,  N.J.  08021 

24  HR.  PHONE:  201-852-0269 


NEW  MFJ-102  SOLID  STATE 

24  HOUR  DIGITAL  CLOCK 

Switchable  to  24  hour  GMT  or  12  hour  format.  ID  timer. 
Seconds  readout.  Bright  BLUE  .6"  digits.  Alarm,  snooze, 
lock  functions.  Power  out,  alarm  on  indicators.  Assembled. 

Switch  to  24  hour  GMT 
or  12  hour  format! 

ID  timer.  Seconds  readout. 
Bright  BLUE  .9  inch  digits. 


Now  you  can  switch  to  either  24  hour  GMT 
lime  or  12  hour  format!  Double  usefulness. 

Switchable    "Seconds"   readout   lor   accuracy 

10  timer  Alerts  every  9  minutes  after  you  tap 
the  burton   Also  use  as  snooze  alarm, 

"Observed"  timer.  Just  start  clock  Irom  zero 
and  note  end  time  ot  event  up  to  24  hours. 

Alarm.   For  skeds  reminder  or  wake  up  use 

Synchronizable  with  WWW 

Fast/Slow  set  buttons  lor  easy  setting. 

Big,  bright,  blue  digits  (vacuum  fluorescent)  are 
0,6"  lor  easy  on  the  eyes,  across  the  room  vtewrng 

Lock  function  prevents  missetling 

Operates  on  110  VAC,  60  Hz  (50  Hi  with 
simple  modification)  Ui  approved 

Handsome  styling  with  rugged  black  plastic 
case    with    brushed    aluminum    lop    and    front. 


Sloping  iTont  for  easy  viewing  6*2x3 

Order  from  WFJ  and  try  II  -  no  obligation.  if 
no  I  delighted,  return  il  wit  Mm  30  days  tor  refund 
(less  shipping).  One  year  limited  warranty  by  MFJ 
Order  today.  Call  toir  tree  800  647  1800,  Charge 
VISA,  MC  or  mail  check,  money  order  for  S3?  95 
plus  $4.00  shippingrtiandlwg  tor  MFJ  102 

Put  this  new  improved  MFJ  digiial  clock  io 
work  in  your  shack.  Order  today. 


CALL  TOLL  FREE  ...    800-647-1800 


Call  601  323 -5S69  for  technical  information,  or 
der/repair  status  Also  call  601  323  5869  outside 
continental  USA  and  in  MissisSfppL  ^47 

ENTERPRISES, 

INCORPORATED 

Box  494,  Mississippi  Stale,  MS  39762 


MFJ 


CO  1  0 

0020 

OCJO 
O040 

00  a  0 


PRINT  "PRfl&RAfl  TD  GET  RON  PATTERN  FRfln  OlVEN  1EXT  STRING' 
PRINT  "COPYRIGHT  EC)  »*7?  BY  FETEh'  A.  GTftRK" 
PRINT  "ALL  RIGHTS  PESEhVED1* 
PRINT  J  PRINT 


Sin  cr 

PM3054 


ifttn  character  codes 

iRCII  ABBRES5    1000  FOR 
:*£«  EPRO*  SI «   IS  2* 


BUFFER  LOCATIDtf 


QC&O  SEN  FILL   CU   Aft*  AT   UITH  HORSE   CODE 


OOTO 
OlflO 

ouo 

41 20 

0110 
OHO 
015O 
0140 
0170 

orso 

01*0 
0200 
0310 

0220 
0730 
0240 
0230 
0240 
0270 
0210 

02  ¥0 
0300 
0310 

ota 

O330 
0340 
0130 

03  AG 
0270 
0350 
03*0 
O400 
0*10 
0420 
0430 
0*40 
0430 
QUO 
0470 
0480 
O490 
0300 


CUJ] 
CI  44  J 
CMS) 

ma 

CM?) 
CMS? 
CI4N 

C<30) 
COM 
C(32) 
CIHI 
C(3*i 
Ct35) 
Cl3i> 
C137) 
CI6J) 
CM3i 
CU4) 
CM?) 
CMt) 

Cl?Oi 
C  <  7 1  i 
CI72) 

CC73J 
C(?i) 

C1771 
Ct?l  I 

ci;«) 

ciao) 
cion 

GU2) 
CiOU 

CMS) 
ClHi 
CI  071 

e<#u 

CMOJ 


-  0 

-  1*33 

*  033 

-  i*n 
=  Oei 

-  1021 

■  311 

*  313 

■  331 

-  .141 

■  141 
=  B33 

■  fit 

=  tOU 

*  1021 
=  1325 
=  7 

=  213 
=  221 
=  51 
=  1 
=  *3 

-  *1 
=  BS 
»  5 

*  1J7 

*  53 

*  117 
=   13 
'   11 

-  41 
=    US 

*  347 

*  2* 

-  21 
=  3 
«  2| 

«  a? 

-  11 

»  2?J 
«  243 


:flEH 
:REn 

sREA 
:ifH 

tREH 

:REft 
:REH 
iKCH 
sREH 

tREfl 

:R£ft 
jRfP* 
tUM 

:REfl 
JREH 

iftfn 

:RE« 
iREA 

*R|n 
:fttn 

:R{rt 
:fi£H 
:REfl 
;fl£* 
tKM 
ACM 

tKEfl 
:REn 
:REH 
I  REM 
;REft 
:R£A 
iftfH 
ttffl 
inn 

■J  Ktfl 

:REh 
;REn 


SPACE 


0310  111  ERASE   I ME  Pfltt   BUFFER  *>*IOR  fi  USE 


0720 

0730 

0740 
0730 
0740 
0770 

07B0 
O790 

OROn 

ORtO 

0170 

0130 
0140 
0930 

03  60 

0#70 

otto 

ORJO 

OfOO 

0910 
0*20 
Of  30 
0*40 

0050 
0?40 
0*70 
O*B0 
0*90 
1000 
1010 
1020 
1*30 
1040 
1630 
1  040 
1070 
1010 
Iff* 

1110 

TITO 
117.0 
1130 
1140 
1150 
1160 


If   X   >0   BD    TO  830 

REA  SPACE  CD0E   REBUIPE5  4  LOW  SPACE 

FOR  J»0    TO  3 

POKE*  P*S.   S« 

POKE  4  P+SSA'S.   S+11 

PIlHT  SJ*  ■  *;5*1 

8*9*1 

IF   r>!2*  SOTO   1340 
NEXf   J 
GOTO   1230     zFllllSH  UP   UtTH  LETTER  SPACE 


iff  EN  5FACE   CQDET 


:R£«  PflAE  *  SPACES 


:ktn  ERROR 


REM  RBll-SPACE  CHARACTER;  Flfl  III  FIRST   NARK 


IF  K>* 14304  G3   TO  870 

DOTO  630 


iHEn  assltme  u  bits,  shift  left 

iREH    TUQ   BITS    UNTIL    HARK    IS   FDAJWfJ 


RE«  FOURD  M£5t1   TUQ  *IIS  -  FL*T  lit  PftOREI  1TTE5 


IF  D**ffS2  00  TO  *10 

IF  «M4JH  go  10  mo 
GOTO    1250 

REM  DASH 


IF   1*139  SO  ID  1340 
IF   »>232  SOYO   I3<0 
K=«-4fl32 
POKE  I   f*S,fl) 
POKE  I    P*Z56»S,Bi 
PRIRT  S'"   -   ";B 
PdKEl   P*hPntl) 
POKE  I   Pt25i*n,Mt1) 
PtliT  t«»i to >;«;'■  - 

POME(   F*n*T»   R*2) 
POKEt   f*2U*n*lm   R+2) 

Pt3if  Ult  10^**1  ;•  * 

POREt   P*H*2|   4*1) 

P*25A4H*2f    S*1  > 
lABI10l;P(*2iH   ■ 


■;h*i 


PDKEt 

F-kiN  r 
S=S*1 
n=«*3 

K<KM 

etTO 


;R*2 


;S*t 


t?» 


1340 
1340 


REK  POT 

IF   S-123  BO TO 
IF   H>234  SOTO 
K=K-1 1.304 
POKEf   P*%,   Hi 
POKE!   P*29*VtS*  D) 

prut  s;-  =  M;n 


iREP!  MSN 

iREA  DDT 

[R£R  UH1R  FINISHED.    A»  LETTER-SPACE 


tREft  ERROR 
iAEii  ERROR 
i I EH  DELETE   tASK 

:R£f1  60  TO  3  MRU  STATES 


cREfl  RETURN    ID   SPACE 

sREfl  liPDATE  FDIHTERS 

iREft  SHIFT    HORSE   COBE  LEFT    2  BITS 

I REM  AMP  REPEAT 


{REN   ERROR 
tflEN  ERROR 
sfltd  DELETE  OOT 
iR|#l  tiSCRT  ONE  MAJIM 


0520  PRIAT  -ERA SI MB  lUTFfR,*. 

- 

1170 

POKEI   P+fl,   S+M 

jREfl  RETURN   TO  SPACE 

0330 

FOR   1=0  Tfi  i-\ 

1100 

PflKEi  ?*2U*rit   S«11 

O540 

PDKEI   P*Ir0J 

11*0 

PRINT  TAinOJjNj''   -   *{t*1 

O550 

NEXT    I 

1200 
1210 

8*5*1 
«=ft*l 

!REN  UPDATE  POINTERS 

0340 

tEi  SET  UF  START-STOP  COD! 

1 III [At 

HUM 

1220 

K-K*4 

lUn  SHIFT  A04HE  COM  LEFT   2  BITS 

1230 

GOTH    170 

tREA  ANI  REPEAT 

0570 

RlIiT   "POX INS   OATA    INTO 

llffFIR. 

m 
i  * 

0510 

PDKEC   P.    01 

iftfH  STOP  AT  LOCATION  0 

1240 

RE  It  LETTER  SPACE 

0340 

POKti    P*:Ut    1) 

ifttfl  CDRTINUF   AT  1,0C*TI13N  23* 

0400 

FDR   1=1    TO  3 

1250 

FOR   J»l    TO   4 

0410 

PDKEl    P*I,    IH  l 

;REN  LINK  5  NORE   SPACES 

1260 

IF   S?125  QOTO   1340 

ifftfl  ERROR 

042  0 

POKE*    Pt?54tl,    T*M 

T270 

PDKEl   P4f,    SO) 

?R£H   POKE    A   SPACE 

0430 

PRINT    i;M    '-  "jhi 

1200 

POKEI   P*73A*S,    5+11 

0440 

NEir  t 

12*0 

PRINT  SJ'  ■  Vf4l 

0430 

1*1 

EN  «iE3CT  SPACE  ITtE 

1300 

5-S+l 

:R£A  UPIATE  PQliTEN 

otto 

N-128 

:-En  NEXT  M$lt  ITTE 

1310 

mn  j 

0470 

INPUT   'E«TER  CU  PtESSABE' 

t  Al 

1320 

NUT    I 

0180 

L'LEWiai 

JREH  LENGTH  OF  flESSAGE    \M   CHARACTERS 

1330 

END 

04*0 

FOR   1-1    TO  L 

:REn   DO  FDR  EACH  CHARACTER 

1140 

PAINT   "MESSAGE    TOO   LlW 

0700 

K^sciniDiut.uin 

rftEJI  NEXT   45C tl   CODE 

1130  STOP 

0710 

K=C(KI 

:R€-  NJEX1    AORSE  CORE 

Pro 

gram  listing  to  generate  ROM  program  tor  the  CW  identifier. 

other  ROMs  that  could  be 
used.  For  instance,  if  only  a 
single  message  is  needed, 
the  MM5204Q  512X8 
EPROM  would  fill  the  bill 
nicely.  If  you  don't  antici- 
pate making  changes,  then 
a  non-erasable  PROM 
would  also  work,  In  a  pinch, 
a  pair  of  256x8  PROMs 
could  be  used,  too. 

Even  if  you  do  not  have  a 
programmer,  many  E  PROM 
suppliers  have  program- 
ming facilities.  Occasional 


ads  from  various  individ- 
uals in  the  classified  col- 
umns of  computer  maga- 
zines also  offer  EPROM 
programming. 

Construction 

Building  the  CW  iden- 
tifier is  easy;  the  circuitry 
works  at  a  fairly  slow  speed 
and  no  special  precautions 
are  needed  in  building  it. 
Wire-wrapped  construction 
would  be  fairly  easy  and 
very  compact,  but  if  you 
use  one  of  the  2704/2708/ 


2716/2758  series  of 
E PROMs,  then  the  printed 
circuit  layout  of  Fig.  11  is 
for  you.  (Etched  and  drilled 
PC  boards  are  available 
from  Star-Kits,  PO  Box  209, 
Mt.  KiscoNY10549,for$15. 
Also  available  is  2708  and 
2716  EPROM  programming 
for  $10;  you  supply  the 
EPROM  and  the  call.) 

Fig.  12  is  the  parts  layout 
for  this  board.  Since  this 
board  is  usable  with  any  of 
the  four  E PROMs  shown  in 
Fig.  10,  connections  to  pins 


19  and  21  are  brought  out 
to  pads  and  require  some 
care  on  your  part. 

Though  the  circuit  board 
layout  is  designed  for  the 
CW  identifier,  with  a  few 
minor  trace  cuts  it  could 
also  be  used  for  the  touch 
tone  sequence  detector  or 
for  many  other  micro-pro- 
grammed sequential  con- 
trollers. So  keep  this  idea  in 
mind  next  time  you  need  a 
controller  for  some  project 
It's  a  winner!  ■ 
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JNDERGROUM 


When  you're  in  a  tight  spot  depend- 
able communications  is  crucial,  Uke 
repairing  a  split  coble  or  a  broken 
waterline  underground.  If  you  lose 
touch  with  the  outside  world,  itt  a  long 
climb  back  to  the  top, 

Thoft  why  underground  crews  use  a 
Larsen  Antenna  and  Magnetic  Mount 
topside,  attached  to  a  handheld 
below  Because  Larsen  Antennas  keep 
high  performance  standards,  even 
with  the  underground. 

KQIrod Opiating,  a  Larsen  exclusive, 
gives  your  antenna  high  conductivity 
to  assure  that  maximum  power  goes 
Into  communicating — not  heat  And 
the  precision  tapered  stainless  steei 
whip  provides  flexibility  while  mini- 


mizing radiation  pattern  distortion 
giving  you  a  consistent  signal. 

Whether  your  communications  take 
you  down  under,  or  just  downtown 
Larsen  Antennas  will  keep  you  on  top 
of  the  situation  with  dependable 
performance, 

That  full  measure  of  performance 
goes  into  our  product  integrity  too 
With  a  no  nonsense  warranty  that 
won  1  iet  you  down 

For  more  range  with  your  handheld, 
or  your  mobile  you'll  find  Larseni  per- 
formance is  fops  Ask  your  favorite 

Amateur  dealer  to  demonstrate  how 

you  can  hear  the  difference  with 

Larsen  Antennas. 


^  _jf sen  Antennas 

j jy  USA"  torsen  Electronics  inc 
RO  Box  1799    1 f &I1  H  B  5Qth  Avenue    Vancouver.  WA  98668    Phone  20&5  73-2  722 

\H  CANADA  Canadian  Larsen  Electronics,  tfd 

283  £  11th  Avenue.  Unit  101 
Vancouver,  &CV5T2C4    Phone  604-87^551 7 

Kutrod  *  Is  a  registered  trademark  of  Larsen  Electronics,  inc*  USA  and  Canadian  Larsen  t leeironrci  Ltd.  Canada 


**See  List  of  Advertisers  on  page  t3Q 
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SCR1 


III 


i/4 


III 


*p€<UH>U4 


•  Low  Noise/Wide  Dynamic 
Range  Front  End  for  Excel- 
lent Sensitivity  &  IM  Rejec- 
tion, 

•  12  Pole  IF  Filter,  ft  8  Pole 
Front  End  Filter. 
Full  Metering,  Lighted 
Status  Indicators/Control 
Push-buttons.  Btry.  Power 
Input,  AC  Pwr.  Supply,  CW 

IDerf  etc.,  etc 

< 

SCR1000 
&  SCR400G 

ARE  FCC  TYPE 

ACCEPTED 
for  Commercial 
Services     k 


Shown  in  Optional  Cabinet 


It  takes  a  full  month  to  make  a 
Spectrum  Repeater,  virtually  every 

part  and  subassembly,  right  down  to  the 
smallest  detail,  is  carefully  tested  and  as- 
sembled by  hand.  There  is  no  mass  pro- 
duction involved.  All  of  the  assembly  and 
testing  is  done  with  great  precision  by  our 
experienced  personnel 

This  assures  you  of  the  finest  quality  unit 
available.  One  that's  been  designed,  built, 
tested  and  sold  with  good  4old  fashioned* 
American  ingenuity,  care,  and  attention  to 
detail.  This  is  equipment  that's  ultra-reli- 
able—and  an  excellent  investment. 
Equipment  that  you'll  be  proud  to  own 
years  from  now.  Cat!  or  write  our  friendly 
safes  people  today  for  the  details  f 


30  or  75 W  on  2m! 

35  or  65  W  on  220  MHz 

40W  on  450  MHz 


Available  with  all  of  the  features  you  want— Full  Autopatch/Reverse  Patch/Land-Line 
Control;  Touch  Tone  Control  of  various  repeater  functions;  "PL";  "Emergency  Pwr. 
I.D.";  various  Tone  &  Timer  Units,  etc.  PLUS— the  finest  Duplexers,  Cabinets,  Antennas, 
Cables,  etc.  Our  Repeaters  are  sold  factory  direct  only,  or  through  Foreign  Sales  Reps. 
Get  your  order  In  A.S.A.P.! 


180  Day  Wjrrjnty 


SPECTRUM 

Export  Orders  —  Contact  our  international  Dept, 


1055  W.  GERMANTOWN  PK.,  DEPT.  S1 


/4«t<t  'Ham-  "P<n  7&o4£  7(/&a  74/eutt 
fttfaoductota.   (fa.  Tfetv-  -£atv  C/tet  Sfe&cfccMt- 

-77  £k6&w£w  - 2W ',  220&440  TfCZ* 


fflg  SPECTRUM  COMMUNICATIONS 

SCmi   FM    REPEATER 


fwictoc 


uauoc 


COR  rn&triBJHiT 


OEPMT 
COR    mBABLE 


«l  L*HM  ^^— — —  lOgt  L  CH 

\1  /         vl  / 


MC      LIME 


AC    IOWID 


..nc*.t    MIC 


includes:  •  Crystals— high  stability  .0CX}5% 

•  Local  Mic 

•  Your  Call  programmed  into  IDer 

•  Provision  for  Auto-Switchover  to  Btry.  Pwr. 

•  Built-in  AC  Supply;  basic  Panel  Controls,  Spkr., 
LED  Indicators 

If  you're  looking  for  a  new  Repeater,  but  you  real- 
ly don't  need  (or  can't  afford)  all  the  features  and 
options  on  our  world  famous,  'super  deluxe' 
SCR  1000/4000,  then  our  new  economy  line  of 
SCR77  Repeaters  is  ideal  for  you! 

These  new  Repeaters  maintain  the  quality  of  design,  com- 
ponents and  construction  which  made  Spectrum  gear 
famous.  However,  all  of  the  "bells  &  whistles"  which  you  may 

not  need  or  want  have  been  eliminated— at  a  large  cost  sav- 
ings to  you! 


The  SCR77  is  a  real  "workhorse"  basic  machine 
designed  for  those  who  want  excellent,  super-reliable  perfor- 
mance year  after  year— but  no  frills!  ('PL'  and  a  30VVL 
Transmitter  are  the  only  "built-in"  options  available;  but 
Autopatch,  Remote  Control,  and  other  equipment  can  be  con- 
nected via  the  rear  panel  jack.) 

Of  course,  if  you  do  want  a  full  featured/super  deluxe 

repeater*  with  higher  power  and  a  full  list  of  available  'built-in' 

options,   then   you   want  our  SCR1000  or  4000  "Dream 
Machine".  These  units  will  continue  to  be  available  for  those 

who  want  The  Ultimate  in  Repeaters'. 
SCR77  Pricing  (15Wt):  2Mor  220MHz,  $995.00  Amateur  Net. 
440MH£  $1150.00.  For  no  'plug-irV  ID  board  (Export},  deduct 
$40.00.  Call  or  write  today  for  a  data  sheet,  or  to  place  your 
order!  Sold  Factory  Direct  or  through  Export  Sates  Reps  only. 


TOM  FM  Repeaters,  Remote  Bases,  RX  &  TX  Boards  Now  Available! 


Join  the  fun  with  the  grow- 
ing activity  on  10M  FM!  Ex- 
tended 'superior'  ground- 
wave  contacts;  local  Re- 
peaters; Remote/ Local 
Bases  and  Mobile  for  Na- 
tionwide or  Foreign  DX.  All 
with  the  ease  of  2M  FM! 

Our  Repeaters  and  Remote 
Bases  are  basically  made 
up  of  2-SCR1Q00  Main- 
frames, complete  with  a 
VHF/UHF    Link   "built-in." 


*  *  a  o 


1    4 


The  10M  FM  Receiver  is 
"Super  Hot"  and  "Super 
Sharp."  The  Transmitter  is  a 
35  Wt.  unit  with  beautiful 
audio  quality. 

A  Complete  Data  Package 

is  now  available  on  both 
complete  systems  and 
boards— all    commercial 

quality.  Call  or  write  for 
more  information  today. 


.-68 


COMMUNICATIONS   CORP 


Inquire  about  '»urplu*'  2M  4  220  TX  Bomrd».  Vt  Prte»! 
iNornstown.  PA  19401    •    (215)  631  171 


Richard  Phenix 
73  Magazine  Staff 


Messages  from  Station  Charlie 

when  wireless  meant  life  or  death 


Author's  Note:  Much  is  written  about  transmitters,  receivers,  antennas,  and  all  the  hardware  and  software  of  the  world  of  radio.  Less  is  writ- 
ten about  the  messages  made  possible  by  them.  This  is  natural  when  a  W1  writes  with  pride  about  his  brand-new  Superbang  42X  and 
his  QSO  with  aZLvia  SSTVon  10.5  GHz  using  bedsprings  for  an  antenna.  We  know  what  his  message  is:  "I  am  using  a  Superbang  42X  with 
bedsprings  for  my  antenna.  .•"•There  are  times,  however,  when  messages  are  the  real  point— as  in  the  cases  of  emergencies  and 
disasters.  And  certainly  it  was  one  of  those  times  at  Station  Charlie,  where  messages  helped  win  the  big  war  and  kept  alive  the  courage  and 
hopes  of  men  and  women  in  the  most  desperately  lonely  of  personal  wars— those  fought  by  secret  agents. •Some  names,  places,  and 
times  have  been  changed,  but  this  is  a  true  story.  •  Many  thanks,  for  their  help  with  technical  information,  to  George  Fogarty  (ex-W2LHCn  ex- 
JA2AD),  Stan  Willard  W9JAS  (ex-W9GSE),  and  Ed  Clinton  WSSTP—  formerly  Technical  Maintenance  Officer,  Chief  Signalmaster,  and 
Signalmaster.  respectively,  for  Station  Charlie.  •  This  material  has  been  reviewed  for  security  by  the  Central  intelligence  Agency  and  the  Ha* 
tional  Security  Agency.  •Copyright  1981,  Richard  Phenix:  All  rights  reserved. 


Photo  A,  Station  Charlie,  Buckinghamshire,  England,  1944. 
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It  is  1944.  Station  Charlie 
covers  the  top  of  a  low, 
rolling  hill  in  Buckingham- 
shire, England,  not  very  far 
from  Oxford  (Photo  A),  The 
station's  operations  build- 
ings, which  make  up  the 
"security  area/'  are 
clustered  together  at  one 
end  of  the  encampment 
apart  from  the  rest.  Here 
are  housed  the  communica- 
tions activities,  running  24 
hours  a  day;  they  are  the 
reason  for  Station  Charlie's 
existence. 

Between  them  and  the 
"housekeeping  area"  of 
mess  hall,  motor  pool,  ad- 
ministration buildings,  of- 
ficers' and  "other  ranks'" 
barracks,  runs  an  old  coun- 
try lane,  now  closed  to 
public  use  for  the  duration 
by  guard  posts  at  Charlie's 
boundaries,  much  to  the  an- 
noyance of  the  local  fox- 
hunting club.  The  lane  runs 
from  nowhere  in  particular 
at  one  end  to  the  Sow  and 
Pigs  pub  at  the  other,  in  the 
small  village  of  Poundon.  It 
is  possible  for  perhaps  thir- 
ty people  to  be  in  the  pub  at 
the  same  time  — if  they 
watch  out  for  each  others' 
elbows. 

But  the  some  fifty  men 
and  women  working  in  the 
operations  buildings  are 
too  busy  to  worry  about 
that,  and  the  three  hundred 
or  so  in  the  rest  of  the  camp 
are  either  sleeping  or  about 
to  sleep  or  waiting  to  go  on 
duty.  Station  Charlie  is  an 
isolated  post  and,  anyway, 
the  job's  the  thing. 

In  fields  beyond  the 
operations  buildings,  re- 
ceiving antennas  lift  their 
slender,    quadruple-guyed 

wands  120  feet  into  the  air; 
a  few  miles  away,  lines  of 
equally-tall  transmitting  an- 
tennas march  across  other 
fields  in  the  directions  of 
France  and  the  Scandina- 
vian peninsula  (Photo  B). 

One  of  several  stations 
operated  jointly  by  Ameri- 
can and  British  intelligence 
agencies,  Station  Charlie  is, 

in  this  critical  year  of  World 
War  II,  a  communications 


base  for  secret  agents  in- 
side Axis-dominated  terri- 
tories. It  is  receiving  their 
often-faint  Morse  signals, 
deciphering  and  decoding 
the  messages,  and  transmit- 
ting  them  by  teleprinter  to 
London,  It  also  is  encoding 
and  enciphering  teleprinted 
answers  or  questions  from 
SHAEF  (Supreme  Head- 
quarters, Allied  Expedi- 
tionary Force)  received 
over  the  same  secure  land 
lines  and  is  sending  them 
booming  out  over  the  En- 
glish Channel  and  the  North 
Sea  to,  it  is  fervently  hoped, 
alive  and  receptive  ears 
(see  Fig.  1). 

The  Station  At  Work 

Little  was  spared  to  make 
Station  Charlie  a  reliable 
link  in  the  communications 
chains  leading  from  its  as- 
signed men  and  women  in 
the  field  — close  to  100  at 
times  (the  "outstations") 
—  to  the  guarded  offices  of 
war  planners.  There  was  no 
James  Bond  atmosphere  at 
Charlie;  we  left  that  to  the 
masterminds  behind  un- 
marked and  inaccessible 
doors  on  London's  Baker 
Street  Our  job  was  to  listen 
for  even  the  faintest  whis- 
pers of  signals,  to  hear  them 
at  once,  to  copy  them 
without  error  the  first  time 
around,  and  to  allow  the 
vulnerable  senders  to  get 
the  hell  off  the  air  quickly; 
then  to  translate  Morse 
code  groups  into  clear  text 
in  one  or  another  readable 
language  quickly,  and  fire 
them  off  to  London  quickly; 
it  was  to  encipher  clear 
texts  from  London  ac- 
curately and  quickly,  to 
send  code  groups  with  cop- 
perplate hand  fast,  but  not 
too  fast,  and,  again,  to  get 
the  hell  off  the  air.  {See 
Photo  C) 

Speed  and  accuracy.   It 
was    our    job    to    provide 

both.  Sitting  comfortably 
on  our  hilltop,  safe  and 
well-fed  in  the  peaceful 
rolling  countryside,  speed 
and  accuracy  were  the 
priceless  contributions  we 
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Fig.  L  Operational  layout  of  Station  Charlie,  British  terms 

are  used  (W/T— wireless  telegraphy,  for  radio,  etcj  "Plans" 
included  calls  and  schedules  (skeds)  for  transmissions. 
Agent  messages  were  routed  to  "country"  intelligence  of- 
fices (Norway,  France,  etc  J  and/or  to  SJ.  (Special  Forces] 
offices  during  pre-  and  post-invasion  weeks. 


Photo  S.  Transmitting  antennas. 
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Photo  C  A  comer  of  the  W/T  Room,  Agent  schedules  are 
posted  on  the  blackboard.  The  Signatmaster's  office  behind 
glass  at  the  rear  could  monitor  any  operator  position. 


could  make  to  those  out  in 
the  dangerous  occupied 
areas  who  rarely  could  pro- 
vide either;  they  sometimes 
died  because  they  could 
not. 

Equipment 

It  was  to  preserve  lives  as 
well  as  to  make  possible  the 


gathering  of  the  highest 
class  of  intelligence  that 
the  best-available  equip- 
ment was  used.  Receivers 
were  the  kind  that  most  pre- 
war amateurs  wanted  and 
few  could  afford.  There 
were  AR-88s,  two  kinds  of 
Hallicrafters  rigs,  the  Ham- 
marlund  HQ-120X,  and  Na- 


Photo  D.  Transmitter  Building, 


Photo  E.  The  wideband  amplifiers  were  a  technical  curiosity 
at  Station  Charlie,  as  described  in  the  text 


tional    HROSs.    Recording 

equipment  was  by  Creed  — 
beautifully-made  British 
units,  (This  also  was  used  to 
"fingerprint"  agents  for 
comparison  purposes  in 
cases  where  later  it  was  sus- 
pected that  the  Germans 
had  captured  an  agent  and 
were  using  his  equipment  to 
try  to  send  us  misleading  in- 
formation.) 

Good  receiving  units 
were  essential  if  transmis- 
sions from  the  field  were  to 
be  picked  up  with  any  reli- 
ability, While  the  equip- 
ment of  the  agents  ranged 
from  bulky  hand  cranked 
generator  sets  to  the  then- 
amazing  British  fibre-suit- 
case units,  it  was  mostly  the 
latter  Charlie  listened  for. 
These  measured  12"X18" 
X5"  and  contained  the 
transmitter,  receiver,  and 
power  pack  with  built-in 
battery  charger!  The  bat- 
tery was  a  6-volt  motorcy- 
cle type  with  vibrator  high- 
voltage  supply. 

Charging  was  never  done 
while  transmitting  — that 
was  an  invitation  to  Ger- 
man DF  units  to  join  the 
party!  All  the  Germans  had 
to  do  — and  did,  in  early 
days— was  to  cut  power  to 
an  area,  sector  by  sector, 
briefly,  until  transmissions 
were  interrupted,  and  then 
move  in  fast  to  encircle  the 
sector  pinpointed 


Transmitters,   located   in 

separate  buildings  a  few 
miles  away  (Photo  D)  and 
connected  through  land 
lines  to  the  Control  Room, 
included  a  400-Watt  RCA, 
3-to-5-MHz  unit,  using  807 
crystal  oscillators  and  813s 
in  the  output  stage  (prob- 
ably ET4036*)  Tape-send- 
ing equipment  was  prin- 
cipally McElroy  — the  pre- 
war code-speed  champion 
and  manufacturers  of  speed 
keys— and  also  Creed  and 
Teletype™, 

The  RCA  transmitter  was 
hellaciously  hard  on 
crystals,  and  one  modifica- 
tion made  at  Charlie  was 
the  addition  of  low-power 
crystal  oscillator  doublers 
ahead  of  the  807.  (Some 
parts  were  obtained  in 
typical  war-time  fashion  by 
fast  shuffles  — there  may 
still  be  an  American  power 
mower  used  to  cut  English 
grass  on  the  grounds  of  a 
now-retired  British  officer 
who  helped  us  out.) 

A  particularly  interesting 
unit  was  the  wideband  am- 
plifier (Photo  E)of  which  we 
had  two  Designed  and  built 
by  the  British,  each  con- 
sisted of  ten  reasonably 
conventional  low-power, 
crystal-controlled  exciter 
stages,  all  fed  into  a  wide- 
band rf  amplifier;  sixteen  or 
twenty  807s  in  push-pull 
parallel  kept  the  input  and 
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(603)  883-5005 

With  the  completion  of  our  move  to  Hudson,  New 

Hampshire  TUFTS  ELECTRONICS  is  ready  to  bring 
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RADIO  CATALOG  is  again  available,  packed  with  DIS- 
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our  NEW  MODERN  SHOWROOM.  Tufts  Electronics  is 
only  30  minutes  from  Rte  128  in  Boston  via  Rte  3. 
With  the  SAVI NGS  from  our  discounts  plus  NO  SALES 
TAX  IN  NEW  HAMPSHIRE  you+ll  be  smiling  all  the  way! 
To  make  your  shopping  even  more  pleasant  our  new 
hours  are  1 06  daily  and  1 2-5  Sunday. 
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Photo  F.  One  of  the  mobile  units  (an  5CR-399)  at  St  Cloud 
outside  of  Paris. 


output  impedance  low. 
{And  the  efficiency  — about 
50  Watts  per  channel!) 
Thus,  coax  could  feed  the 
input  and  the  output  could 
go  directly  into  terminated 
rhombic  antennas  (about 
300  feet  on  a  side)  pointed 
in  the  right  direction. 
Because  of  the  power  gain 
of  the  rhombics,  the  effec- 
tive power  per  channel  was 
350  Watts. 

Transmitting  antennas 
were  mostly  delta-matched 
doublets  on  poles  60  to  120 
feet  in  height.  Station  Char- 
lie crews  often  took  these 
down  and  altered  them  to 
conform  to  changes  in  trans- 
mitter operating  frequen- 
cies and  outstation  lo- 
cations! 

Receiving  antennas  were 
coaxially-fed  doublets 
patched  into  individual  re- 
ceivers or,  via  a  vacuum- 
tube  isolation  amplifier,  to 
groups  of  receivers, 

The  Agents 

Station  Charlie's  special 
task  was  to  work  with,  first, 
agents  in  Scandinavian 
countries  (our  "Country 
Section"  — see  Fig.  1),  sec- 
ond, with  the  ledburghs 
(Jeds),  agents  parachuted  in 
ahead  of  invading  forces, 
and,  third,  with  mobile  sta- 
tions which  moved  with 
various  army  units  (Photo 
F)  During  invasion  days  and 
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the  weeks  following,  Jed  in- 
telligence was  hotlined  to 
the  armies,  giving  them 
remarkably  up-to-date  in- 
formation on  what  lay  im- 
mediately ahead.  The  map 
in  Photo  C  shows  the  loca- 
tions of  Jeds  geographically 
and  with  respect  to  Allied 
forces  and  French  resis- 
tance groups,  (At  the  time 
of  this  photo,  the  Allies  had 
penetrated  well  into  France, 
leaving  the  northwest  area 
clear  of  Jeds.  Those  who 
had  been  overrun  were 
returned  to  England  — if 
they  had  survived  — and 
were  readied  for  other 
parachute  drops.) 

Each  outstation  had  its 
own  codes,  crystals,  trans* 
mission  "skeds"  (see  black- 
board in  Photo  C),  and  se- 
cret security  checks.  The 
absence  of  the  last  in  any 
message  was  supposed  to 
alert  us  that  the  agent  had 
been  compromised  — that  it 
was  the  enemy  now  using 
the  codes  and  equipment- 
While  both  sides  had  some 
successes  in  this  sort  of 
counterintelligence,  usual- 
ly the  absence  of  the  check 
was  due  to  forgetfulness  or 
the  great  pressures  under 
which  agents  worked  in  the 
field,  leading  them  to  bare- 
bones  operations— and  to 
hell  with  procedures. 

Those  pressures  were 
sometimes  so  unbelievably 


Photo  C  The  Cipher  Room's  small  war  map  of  France,  with 
fed  locations  indicated  by  map  pins  along  and  beyond 
fighting  fronts.  The  pin  nearest  the  map's  center  is  close  to 
Chateau roux  and  probably  was  for  Hamish  (see  text). 


extreme  that  it  seemed  al- 
most miraculous  when 
things  worked  out  reason- 
ably according  to  plan. 
Parachute  drops  could  miss 
the  right  area  entirely,  suit- 
case transceivers  could 
bounce  shatteringly  off 
rocks  (or  go  "glub"  in  a 
lake),  the  local  reception 
committee  might  not  be 
there  but  a  German  unit 
just  might  ber  leading  to  an 
abandonment  of  all  equip- 
ment and  (hopefully)  a 
headlong  dash  to  escape 
Sometimes  it  was  up  to  us 
at  Charlie  to  try  to  sort  out 
what  had  happened  when 
the  wrong  agent  came  in  on 
a  sked  or  somebody  else's 
code  was  used  in  an 
emergency. 

One  French  agent  I  met 
in  Paris  later  in  1944  told 
me  of  his  months  in  the 
Ardennes  forest  in  1943  and 
1944.  Regularly  on  the 
jump,  he  said—swimming 
rivers  "while  the  Boche 
fired  at  me"  (and  once  es- 
caping in  an  empty  wine 
barrel  on  a  friendly  farmer's 
cart)—  Citron  spoke  with 
dry  humor  of  times  when  he 
figured  that  even  his  friends 
were  against  him;  winter 
clothes  parachuted  to  him 
in  July,  one  supply  drop 
which  consisted  of  four 
canisters   containing   noth- 


ing but  lampshades  and 
a  day  when  an  urgently-im- 
portant operational  mes- 
sage was  due  from  England 
and,  despite  German  activi- 
ty near  his  hideout,  he  kept 
his  radio  sked  and  received 
just  one  message,  saying 
(roughly);  After  due  consid- 
eration, our  staff  has  con- 
cluded that  the  Maquis 
group  you  are  with  should 
be  named  after  the  French 
-th  Regiment  that  fought  in 
your  area. 

Citron  also  told  of  the  in- 
tensely emotional  experi- 
ence of  his  first  radio  con- 
tact after  jumping  into 
France  (he  worked  a  sister 
station  of  Charlie's).  This 
backed  up  what  we  had 
been  told  by  the  Chief  Sig- 
nal Officer  (London)  about 
our  own  agents— that  the 
first  contact  with  us  was 
universally  reported  to 
bring  an  emotional  high  un- 
surpassed by  any  they  ex- 
perienced thereafter;  We 
all  believed  this,  at  Station 
Charlie,  and  it  gave  us  addi- 
tional motivation  to  do 
our  jobs  well,  but  for  me  it 
may  not  have  been  until  ten 
years  later  that  the  full 
meaning  became  clear- 
when  I  had  occasion  to 
hear  from  another  agent 
about  the  magic  of  that 
first  contact 
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R-1000  200  KHz  30  MHz  digital  receiver       £499,95 

SP  100  External  speaker 47.95 

OCK-1  cable  kit ».»♦-■         6  00 


IMPORTANT! 

The  prices  shown  in  this  ad  are 
suggested  by  the  Manufacturer. 

On  mast  MAJOR  items  we  can 
save  you  money  with  a  Big  Dis- 
count. Call  now  TOLL  FREE  and 
ask  for  our  DISCOUNT  DESK. 
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KENWOOD  Factory  Rebates 

(Effective  11-1-81  to  12-31-81) 

TS-130S $30 

TS-130S  with  PS-30 $50 

TR-9000 f 

R-1000 $30 

D(uiii£e  SmuK9»!  -  Low  AES 

Prices  +  $$  from  KENWOOD 


Our  Mail  Order  Experience  makes  a  Big  difference  -  We  have  over  24  Years! 


Call  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  area) 

1  -$00-242-5195 


AMATEUR  ELECTRONIC 
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inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216   Phone  (414)  442-4200 


AES  BRANCH  STORES 

WICKLIFFE.  Ohio  44092  ORLANDO.  Florida  32803  LAS  VEGAS,  Nevada  89106 

28940  Euclid  Ave  621  Commonwealth  Ave  1072  N  Rancho  Drive 

Phone;  (216) 585-7388  Phone:(305)894-3238  Phone (702)  647-3114 

OH  Wats:  1-800-362-0290  FL  Wats:  1-800  432-9424  Outside  NV  1-800-634-6227 


ASSOCIATE  STORE 

ERICKSON  COMMUNICATIONS 

CHICAGO.  Illinois  60630 

5456  N  Milwaukee  Avenue 

Phone:(312)631-5181 
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Fig,  2  The  one-time  pad  ciphering  table  (E  over  d  equals  Z, 
etc.).  Agents'  copies  were  printed  on  handkerchief-size 
pieces  of  silk.  The  plan  was  to  do  it  in  invisible  ink,  to  be  de- 
veloped in  the  field  in  plain  water  in  which  chemical  I  y- 
treated  shoelaces  were  to  be  soaked,  I  suspect  this  was  just 
one  of  those  dramatic  notions  never  carried  out  The  table 
itself  was  not  secret,  and  a  handkerchief  made  of  silk  would 
all  by  itself  have  alerted  any  German, 


Swan 

"Oh,  how  many  tears  I 
fell  that  day!"  was  the  way 
Swan  expressed  herself  to 
me  on  that  occasion  — near 
the  end  of  the  few  days  1 
ever  knew  her  as  more  than 
just  a  code  name.  The  radio 
operator  for  one  of  the  Nor- 


wegian units  [all  of  which 
were  known  by  bird  names), 
much  of  her  war  had  been 
spent  in  the  Stavanger  area. 
For  a  week  after  her  unit 
was  activated,  she  had  been 
unable  to  contact  Charlie, 
Then,  in  a  saeter,  much 
higher   up   above   a   small 


Photo  H,  The  Perforator  Room,  in  Registry ,  stored  the  tape 
loops  with  the  agents'  calls.  Perforated  tape  was  state-of- 
the-art  in  1944.  We  had  some  of  the  earliest  belt  recorders, 
but  they  were  a  total  loss  at  thai  time. 
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(a)  re  Pap  $fc&H  cb^ab  egnfA 

(b)  DDFJE  JBBBB  DCEHE  GAIFl 

(C)  ZU2.0  I  2,1  lYM   *  HXKX   KXLZU. 

(a)  aaaip  frf&ec  eh ppz  xtf-erc 

(b)  AFGJG  DDBEE  FDJCA  ACHBC 

(C)mhQUl    S  ttfAR  6AHEB  PAKWS 

ZUZU— Take  meaning  (of  next  code  group)  up  to  and  including  word 
after  fifth  hyphen. 

IZIZ— Inflltratlon-completed-into-area-occupied-by-enemy 

YHYH-700  and 

ZLZL— Continue  spelling  tor  rest  of  message. 

Fig.  3.  The  received  message  (line  a)  written  over  lines  in  our 
copy  of  the  agents  one-time  pad  [his  pad  pages  were 
burned  as  he  used  them)  was  deciphered  by  use  of  the  table 
in  Fig.  2.  Line  c  then  was  decoded  using  the  table  shown  in 
Photo  l,  excerpts  from  which  are  listed  here. 


fjord  than  she  had  been  be- 
fore, tired,  discouraged, 
wet,  hungry,  and  fearful  of 
the  German  occupation 
forces  —  for  they  surely 
knew  by  then  that  her  team 
was  in  the  vicinity— she 
tuned  in  on  her  assigned  fre- 
quency at  her  assigned  time 
and  in  came  the  booming 
signal  from  Station  Charlie: 
STW  STW  STW  de  CAM 
CAM  CAM  QRK?  QRK? 
QTC  QTC  K  K  repeated  over 
and  over  as  the  perforated- 
tape  loop  (Photo  H)  fed 
through  and  our  W/T  op- 
erator strained  his  ears  anx- 
iously for  the  response: 
CAM  de  STW  QRK 

I  like  to  think  that  I 
remember  that  day,  37 
years  agof  and  maybe  I  do.  I 
know  I  told  Swan  that  I 
did— and  meant  it  — but  at 
Charlie  we  had  many  such 
happy  first  contacts  with 
agents,  whereas  for  Swan  it 
was,  of  course,  the  only 
one,  and  tears  glistened  on 
her  cheeks  again  as  she 
relived  it. 

"You  were  all  we  had/' 
she  said.  "My  God,  that 
feeling  of  not  being  alone 
after  all!  We  got  our  cour- 
age back,  you  [Station 
Charlie]  were  there,  and  you 
never  let  us  down!" 

So  far  as  we  could  know. 
Station  Charlie  never  let 
anyone  down.  There  was  a 
set  period  of  time  for  listen- 
ing for  an  agent  to  keep  a 


sked,  at  the  end  of  which 
the  pragmatic  assumption 
was  that  he  was  blown  — 
dead  or  captured —  and  we 

could  stop  sending  out  our 
call  on  a  listening  watch. 
Somehow,  however,  we  did 
not  stop  unless  we  had 
other  intelligence  that  the 
agent  was,  indeed,  lost.  The 
Charlie  W/T  operators 
hated  to  give  up,  and  it  was 
well  understood  when 
some  of  them  used  off -shift 
hours  to  listen  for  signals 
which  usually  never  came. 

Hamish 

Hamish  was  one  of  the 
Jeds  who  failed  to  keep  a 
sked  one  day.  According  to 
the  location  of  his  pin  on 
the  war  map  in  the  Cipher 
Room  (see  Photo  G),  he  was 
operating  in  a  particularly 
hot  area.  [This  map  was 
backed  up  by  very  large- 
scale  maps  to  help  us  deci- 
pher garbled  transmissions 
which  often  included  criti* 
call y- important  place 
names.  Thus,  we  could  ad- 
vise London  that  "German 
tanks  massing  at  Chat- 
sauvyhf"  undoubtedly  re* 
ferred  to  Chateauroux,  not 
Chateauneuf,  which  was 
more  than  100  air  miles 
away  from  the  agent's 
location.) 

As  with  other  agents  we 
presumed  were  lost.  Station 
Charlie  kept  Hamish  "alive" 

beyond  the  required  period. 


I  don't  remember  what  it 
was  that  made  Hamish  spe- 
cial to  me,  but  he  was,  and  I 
know  that  he  was  particu- 
larly in  my  mind  some  years 
later  when  I  met  and  chat- 
ted with  a  German  whose 
war  job  had  been  DFing 
Allied  clandestine  transmis- 
sions in  the  Chateauroux 
area;  he  told  me  with  pride 
of  some  of  the  successes  his 
unit  had  enjoyed.  But  I 
never  mentioned  Hamish  — 
or  Station  Charlie  — to  him, 

The  Cipher  Section 

The  W/T  link  was  not  the 
only  one  which  broke  on 
occasion.  It  happened 
sometimes  that  a  message 
came  in  which  could  not  be 
deciphered,  We  hated  to 
ask  outstations  to  expose 
themselves  to  DFing  by  re- 
peating transmissions,  but 
when  one  had  come  in  five 
by  nine  that  wouldn't  break, 
we  could  be  sure  that  the 
trouble  was  in  the  ciphering 
process. 

That  sort  of  trouble  be- 
longed to  my  department, 
the  Cipher  Section.  As  the 
Signalmasters  felt  about 
their  operators,  so  I  felt 
about  the  cipher  crew.  I 
couldn't  ever  say  enough  in 
praise  for  the  more  than 
a  hundred  service  men 
and  women  who  worked 
the  Cipher  Room.  Most 
were  members  of  a  British 
women's  auxiliary  — a  fa- 
mous one  dating  back   to 

the  Boer  War  Mostly  Eng- 
lish   or    Scots,    many    had 

good  personal  reasons  for 
dedication  to  the  job:  hus- 
bands, family  members,  and 
friends  who  were  out  there 
somewhere  or  who  had  al- 
ready died  in  combat  or  in 
air  raids.  A  few  of  them  had 
memorized  the  deciphering 
table  for  the  one-time-pad 
cipher  system— this  consist- 
ed of  676  three-letter  com- 
binations! (Fig.  2  is  of  a 
made-up  portion  of  such  a 
table,  showing  only  TOO  of 
the  three-letter  combina- 
tions.) 

Given  a  priority  message 
hot  from  the  W/T  room  — 


line  (a)  in  Fig.  3— and  the 
correct  copy  of  the  one- 
time pad  (page  after  page 
of  random  5-letter  groups) 
on  which  the  agent  had  en- 
ciphered his  message— line 
(b)  — there  was  usually 
someone  on  duty  who 
could  write  the  first  over 
the  second  and  come  up 
with  the  clear  text  — line 
(c)— without  looking  at  the 
table,  (Portions  of  the  clear 
text  sometimes  were  also  in 
code  —  as  in  the  Fig.  3  exam- 
ple—and had  to  be  decod- 
ed using  another  table,  part 
of  which  is  shown  in  Photo 
I;  nobody  ever  even  tried  to 
memorize  that  one,  which 
yielded  thousands  of  mean- 
ings from  its  four-letter 
code-group  combinations 
from  AAAA  through  ABAB 
through  ZYZY  to  ZZZZ!) 

We  also  had  specialists 
who  made  possible  the  un- 
tangling of  messages  which 
came  in  not  only  in  a  lan- 
guage other  than  English 
but  also  via  the  horribly 
complicated  double-trans- 
position ciphering  system 
used  by  Scandinavian 
agents.  Based  on  a  memor- 
ized key,  it  had  obvious  se* 
curity  advantages  over 
code  books  and  tables,  but 
it  worked  satisfactorily  only 
when,  well,  only  when  it 
worked  satisfactorily!  Un- 
like the  one-time  pad  sys- 
tem where  each  letter  was, 
in  effect,  independently  en- 
ciphered by  the  substitu- 
tion of  another  letter,  in  this 
system  all  the  letters  re- 
mained themselves  but 
were  by  prearrangement 
twice  transposed  in  their  re- 
lationships  with  each 
other  — jumbled  about,  in 
other  words. 

In  the  worst  case,  one  sin- 
gle misplaced  or  misnum- 
bered  letter  in  the  key 
could  make  a  stew  of  an  en- 
tire message.  Fig.  4  shows 
an  example  of  a  message 
correctly  enciphered  —  (a), 
(bl  and  (c)— and  also,  in  (d). 
(e),  and  (f),  what  can  happen 
during  deciphering  when 
only  seven  letters  had  been 


(a) 


T-ftT-it    ■    ^*  *^T  A  LET 
H  *  *&££/*#$  JFJ  ft  C 

,f-5Ff  i*  t-  &  W 

-    ^m^       i      im     m     ' — "- 


A  £  x  WO  V  T  C  tfT?>$£H  I  G- 
fsfto&l  Rl  K  f\  f\  h/f  S  €  S  If 


(* 


LhtfkR 

c  i  r  ft  A 

ft  M  Eft'X 
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Fig.  4,  This  shows  how  an  agent  enciphered  his  message 

number  18  (using,  therefore,  in  a  prearranged  way,  tines  1 
and  8  of  his  memorized  poem— see  Fig.  SI  Note  in  the  sec- 
ond box  (b)  how  sloppy  writing  of  column  numbers  5  and  15 
could  result  in  misplacing  seven  letters:  (c)  is  correct;  (d)  is 
wrong,  resulting  in  garbled  deciphering  in  (e)  and  if)  and  the 
thoroughly  loused-up  result  (capital  letters).  The  misplaced 
letters  are  boxed  here  to  show  how  they  moved  around, 
This  type  of  error  happened  to  be  ho-hum  common  and 
gave  our  experts  no  problems! 
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F/g.  5.  My  own  poem  [obviously],  used  only  once  to  check  it 
out.  Yes,  dythyrambs  is  spelled  wrong;  but  I've  always  been 
sorry  for  people  who  have  so  little  imagination  that  they  can 
spell  a  word  only  one  way  (so  said  Mark  Twain). 


transposed  incorrectly.  (Fig. 
5  is  the  poem  used  as  the 
key  in  this  example.  It  is  one 
that  I  wrote  for  myself  in 


1943  when  I  thought  I  was 
going  into  North  Africa  with 
a  team;  I  shall  never  be  able 
to  decide  whether  I  am  glad 
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Phofo  /,  Part  of  the  code  table  used  by  feds.  This  was 
another  refinement  that  was  more  accurately  thought  of  as 
a  complication.  Designed  to  shorten  messages  andf  there- 
fore, precious  transmission  timer  agents  usually  chose  to 
risk  longer  times  on  the  air  in  favor  of  shorter  times  for  the 
enciphering  process. 


or  sad  that  that  assignment 
was  changed!) 

Visualize,  if  you  can. 
Swan  sitting  in  a  leaky 
saeter  hut  with  stub  of  pen- 
cil and  soggy  paper,  halt- 
frozen,  remembering  her 
own  poem— was  it  imorgen 
or  imorgon?  (one  being 
Norwegian  and  the  other 
Swedish,  for  "tomorrow") 
—  remembering  whether  it 
was  message  17  or  18 
(which  determined  which 
lines  of  the  poem  to  use), 
constructing  her  squares, 
numbering  the  columns 
(the  first  a  is  1 . ,  the  second  is 
2;  the  third,  3;  no  b  or  c,  so  d 
is  4,  etc.),  writing  directions 
to  a  safe  house  for  a  new 
agent  soon  to  be  para- 
chuted in  (GA  FEMTE 
GATE  TIL  VENSTRE  OG 
DEN         SJETTE         TIL 
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HO  I  RE  I  removing  the 
letters  vertically  from  the 
first  square  in  column- 
numbered  order  and  writing 
them  horizontally  in  the 
second  square,  removing 
them  again,  vertically 
and  so  on,  all  the  time 
listening  for  the  always-to- 
be-feared  sound  of  ap- 
proaching German  DFing 
units.  Swan  did  her  work 
correctly  for  the  most  part. 
I  couldn't  have!  Could  you? 
Add  to  that  all  transmis- 
sion problems.  QRM,  QRN, 
etc.,  and  it  was  a  wonder 
that  we  managed  to  untan- 
gle {without  computers) 
nearly  all  the  "undecipher- 
ables,"  And  that  included 
one  which  took  a  score  of 
us  weeks  to  break  — and 
earned  us  a  commendation 
even  though  it  turned  out  to 


Photo  I  The  Motor  Ship  Gripsholm  of  the  Swedish- Ameri- 
can Line  was  famous  for  her  many  mercy  and  diplomatic 
voyages.  She  later  became  the  Berlin  for  the  North  German 
Lloyd  tine. 


say  the  war-time  equivalent 
of  something  like  "Having 
wonderful  time,  wish  you 
were  here."  After  all,  it 
could  have  been  important! 
It  is  a  temptation  to  write 
on  and  on  about  the  little 
corner  of  the  war  which  was 
Station  Charlie  and  the 
messages  we  sent  and  re- 
ceived, but  by  now  you 
should  have  the  picture  of 
intensely  dedicated  W/T 
operators,  cipher  person- 
nel, transmitter  technicians, 
controllers,  perforators, 
teleprinter  operators,  regis- 
try clerks,  and  maintenance 
technicians,  all  of  us  so 
awfully  tenuously  linked  to 
the  lonely  souls  to  whom 
our  work  literally  could 
mean  the  difference  be- 
tween their  eventual  return 
to  England —  and  living  — 
and  capture,  possible  tor- 
ture, and  death 

Ten  Years  Later 

It  is  1954  The  M/SC nps- 

hotm  (Photo  J)  is  plow- 
ing her  slow  and  steady 
way  through  the  Atlantic. 
Fine  on  the  starboard  bow 
is  Dunnet  Head  at  the  tip 
of  Scotland,  around  which 
is  the  North  Sea  — one  of 
the  most  crowded  of  grave- 
yards for  ships  of  war.  The 
Gripsholm  is  headed  for 
Gothenburg,  Sweden,  and 
then  the  port  of  Brerner- 
haven,  Germany, 

It  is  the  dawn  watch,  and 
Second    Officer    Kurt    von 


Meeteren  is  on  the  bridge; 
Acting  QM  Ernst  Weiss  has 
the  wheel  (Photo  K).  Von 
Meeteren  was  commander 
of  the  German  submarine 
U399  for  part  of  the  war, 
and  then  of  U3021,  which, 
on  command  at  the  end  of 
the  war,  he  scuttled  in  the 
North  Sea.  Also  on  watch  is 
another  Quartermaster,  a 
bosun's  mate,  and  two 
ABs— one  on  lookout  in  the 
foremast  and  one  on  fire 
guard 

Throughout  the  ship, 
men  once  of  the  German 
Navy  are  on  duty,  for  this  is 
a  hand-picked  crew:  It  is  the 
maiden  voyage  of  the 
Gripsholm  under  charter 
from  the  Swedish-American 
Line  by  Norddeutscher 
Lloyd;  it  is  the  first  passen- 
ger ship  since  WW  IE  to  fly 
the  German  flag. 

Most  of  the  passengers, 
however,  are  Scandinavian, 
and  they  had  not  been  told 
that  the  only  Swede  on  ship 
duty  would  be  the  Chief  En* 
gineer,  Eric  Toll,  It  is  a  diffi- 
cult experience  for  many  of 
them —  bitterly  so,  for 
some  — because  the  war  is 
not  that  far  in  the  past  and 
no  part  of  it  has  been  for- 
gotten. The  German  crew  is 
aware  of  this  — it  was  their 
war,  too,  and  they  were  de- 
feated—  and  members  are 
keeping  as  low  a  profile  as 
possible  under  the  circum- 
stances It  is  not  a  happy 
ship. 


The  communications  terminal  that  does  it  ail! 


TERM  IN  ALL  *  a  hardware  ind  software  system 
which  converts  your  TftS-80*  (Model  I  or  Mode*  til) 
into  a  state  ol  the  an  communications  terminal  TER- 
M  IN  ALL  is  a^mple  lo  use.  TERMINAL  L  gives  you 
more  *or  your  money  TERMINAL  L  works  with  a 
general  purpose  computer  and  <s  expandable  TER- 
MINALL  has  it  ail' 

Simplicity 

TERMINALL  was  designed  *rom  the  Guisei  to  be 
easy  to  connect  to  your  radio  and  easy  10  use  Plug 
m:o  youf  receiver  headphone  jack  and  copy  Morse 
coda  or  ra&oratervpe  iRTTYj  Pk#g  m\o  your  CW 
jack  and  send  Morse  coda  Attach  a  microphone  con- 
necior  and  send  Baudot  or  ASCII  RTTY  using  audio 
tones  IAFSK1    That's  all  there  te  to  hoofcjng  ii  up 

The  software  may  tie  loaded  mto  your  compute*  from 
cassette  or  disk  Enter  your  calHign  arid  fee  time  and 
you  will  start  receiving  immediately    No  settings  or 

adjustments  are  necessary  to  recede  Morse  code  it's 
fully  automatic  and  fl  wmkrsl  You  may  type  ynur 
message  white  receiving  or  transmit  I  ing 

You  w*U  t»  on  ihe  air.  receiving  and  trartsmttiing  any 
mode  in  minutes  As  we  said,  TEflMlN ALL  is  simple 

More  for  your  money 

B  TERMINAL i  has  Ihe  RTTY  lerminai  unit-  demod 
and  AFSK  -  bvil  tn  This  results  m  a  tower  total  cost 
because  separate  terminal  units  usually  cost  at  least 
$226  asse-mbtad,  and  most  do  not  even  have  a  crystal 
controlled  AF&K  TERMINAL!  eliminates  nol  only 
the  higher  cost  of  an  external  terminal  unit,  but  also 
ekminates  the  hassle  of  m»rfdcn«y  to  another  piece 
ot  equipment 


■  Outstanding  documentation.  Protesaionatiy 
written.  SO  page  user  manual  ■  con  tarns  step  by  step 
^struct ions  -  explicit  rs  samples  numerous 
photograph?  and  illustrations  -  Iheory  of  operation 
-parts  layouts  -  schematic  dJagiam*.  trouble  shooing 
guide 

■  Built  in  software  backup  -  set  up  the  program 
parameters  and  messages  trie  way  you  like  to  operate 

then  have  the  program  save  a  new  copy  ot  itself  -nn 
either  cassette  or  disk1 

■  Software  suppked  on  both  cassette  and  auio-fun 
diskette  at  no  additional  cost 

■  Built  In  separate,  mutli-itage  active  filter 
RTTY  and  CW  demodulators.  No  phase  lock  loops 
RTTY  demodulator  has  17D and 850Hz  shift  keyboard 
setecfcabte  and  uses  either  the  panel  meter  or  scope 
outputs  for  easy  tuning  Copy  the  weak  ones  Copy 
the  noisy  ones  Copy  the  fading  ones 

■  Built  In  crystal  controlled  AFSK .  Rock  stable  fl  >• 
even  the  most  demanding  VHF  or  HF  application  A 
must  on  many  VHF  RTTY  repeaters 

■  Both  In  hardware  clock  -  one  second  readout 
maintains  correct  time  even  during  cassette  L'0  User 

rirof]ramrn.:ihle  time  /date  format. 

■  Built   in  110  or  220  volt  AC  power  supply 

■  3u>iT  m  parapet  printer  driver  soitware  Simply  el 
tach  a  parallel  ASCII  pnnief  (eg  the  EPSON  MX-BGi 
ip  your  printer  pon  to  obtam  hardcopy  m  all  modes 
Note:  parallel  printers  typically  cost  less  than  serial 
ASCI!  printers 


■  Fantastic  Mori*  reception:  Stt  stage  actrve  fitter 
demodulator  cop»es  the  yveefc  ones  A'jio  adaptive 
Morse  algorithm  copies  the  sloppy  ones   Keyhoaid 

selectable  noiso  threshold  Received  code  speed 
displayed  on  status  line 

■  Word  wrapping,  word  mode  editing,  diddle,  »g 
nore  carriage  rs turns,  user  programmable  end  ol  >me 
sequence,  adjustable  cjmoge  width,  Transmit  delay 

1  fined,  none  or  auto  adaptive]  B>f«ijk  mode  and  morel 

■  The  a  I  Lin-one  TERM  IN  ALL  design  mekeS.  U 
great  tor  use  on  HF  ol  VHF  Ham,  Commercial,  SWL 
or  MARS'  SWL  s  we  wi>  be  happy  to  modify  TEA 
Ml N ALL  for  425Hz  reception  instead  of  850 Hz.  at  no 
extra  cost,  if  requested  with  your  Order  iSnme  Mews 
and  weather  ses vices  use  42$H*1. 

General  Purpose  vs  Dedicated 

TERM  IN  ALL  has  capacities  *ar  surpassing  other 
"dedicated  Terrrnnni"  systems  And  yet,  since  it  works 
on  a  general  purpose  computer,  the  majority  of  your 
investment  (the  TRS-BOt  >s  soread  out  over  many  d<1* 
fereni  applications  not  jrusl  Radio  communcatioris 
And  your  system  »s  expandable  For  example,  Disk 
based  mailbox  software  may  be  added  at  any  time. 

Simplicity  of  operation,  Lower  cost.  General  pur 
pose  computer.  What  are  you  waiting  tor?  This  It 
the  way  to  got 

Complete  with  software  on  cassette  and  diskette, 
assembled  and  tested  hardware,  and  emensrve  rn~ 
Itruotioo  fnam*al  Specify  Model  f  or  Model  III.  Level 
ii  16K  required   1499. 
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We  continue  to  experience  telephone  difficulties,  please  keep  trying, 
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Photo  K.  On  the  bridge  of  the  Cripsholm,  2nd  Officer  Kurt 
von  Meeteren  stands  the  dawn  watch,  with  Acting  QM  Ernst 
Weiss  at  the  wheel. 


At  this  pre-dawn  hour, 
most  of  the  passengers  are 
in  their  staterooms  for  the 
night  forgetting  in  sleep  the 
German  presence  that  they 
had  been  trying  to  ignore 
during  the  day;  Some,  how- 
ever, are  still  up  and  enjoy- 
ing each  other's  company. 
There  is  one  such  group  in 
particular,  in  one  corner  of 
a  tourist  class  lounge— a 
Finn,  three  Swedes,  two 
Norwegians,  a  Dane,  and  an 
American.  As  a  sort  of 
goodnight  salute  to  each 
other,  they  are  singing  their 
national  anthems,  one  by 
one+  All  of  them  know  them 
all— except  for  the  Ameri- 
can, He  knows  only  his  and 
is  feeling  rather  sad  about 
that. 

Four  Who  Were  There 

One,  I  was  the  American 

and  was  on  my  way  to 
Frankfurt,  Germany,  to  be  a 
consultant  for  a  refugee 
program.  By  day,  I 
"worked"  with  the  German 
officers  and  men,  for  I  had 
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been  given  the  run  of  the 
ship  in  order  to  write  a  story 
about  the  Gripsholm.  (By 
night,  I  "played"  with  my 
fellow  passengers.) 

Two.  Thus,  I  had  met  and 
interviewed  Chief  Radio 
Operator  Hans  Kleiber 
(Photo  L)  who  told  me  of  his 
DFing  of  Allied  agents  in 
France;  it  was  then  that  I 
had  wondered  about  Ham- 
ish.  Could  Kleiber's  unit 
have  been  responsible  for 
his  disappearance? 

Three.  Four,  And  I  won- 
dered even  more  —  but  only 
to  myself  (and  never,  before 
now,  to  more  than  a  very 
few)— when,  after  trying  to 
sing  Scandinavian  national 
anthems  and  joining  in  on 
what  was  supposed  to  be 
the  last  skoal  of  a  joyous 
night,  two  of  my  favorite 
people  there,  Christ!  and 
Dag,  turned  out  to  be  Swan 
and  Ham  ish. 

Never  before  nor  since 
has  there  been  such  a  mo* 
ment  in  my  life. 

During  the  hours  we  had 


Photo  L  Chief  Radio  Operator  Hans  Kleiber  in  the  Grips- 
holm's  radio  shack. 


spent  together  on  board,  we 
had  gradually  come  to 
know  each  other,  of  course, 
and,  as  reserves  had 
dropped  away,  we  had 
talked  more  and  more 
about  the  war  years  and  our 
very  personal  experiences.  I 
do  not  remember  exactly 
how  the  final  recognition 
came  about  I  never  will;  it 
overwhelmed  us  all  too 
suddenly.  We  were  talking 
about  Norwegian  resis- 
tance groups,  I  know,  and  I 
think  Christi  said  something 
like  '\  when  I  was  with 
Swan ,  ,  . "  and  I  know  my 
jaw  dropped.  I  managed  to 
say  some  strangled  words 
about  Station  Charlie  .  , 
Christi  looked  at  me  incred- 
ulously Dag  said  some- 
thing like  "Oh,  my  Cod!" 
..  and  then,  "I'm  Hamish 
!  and  I  said,  "Oh,  my 
God!".  .  and  the  three  of 
us  began  talking,  laughing, 
and,  oh,  yes,  crying,  all  at 
the  same  time  and  Dag 
ripped    off    his    shirt    and 


showed  us  his  scarred  back 
where  the  Gestapo  had  had 
him    flayed       after    he'd 

been  DFed  by  the  Ger- 
mans- ,  .and  Christi  told  us 
of  her  very  first  contact 
with  Station  Charlie,  and 
she  said,  "Oht  how  many 
tears  I  fell  that  day       V 

Conclusion 

Yes!  Sometimes  the  mes- 
sages are  the  most  impor- 
tant part  of  radio  communi- 
cations, amateur  or  other- 
wise And  the  sounds  of 
such  communications  can 
echo  down  through  the 
years,  forever. 

I  doubt  if  any  of  us  from 
Station  Charlie  can  hear 
Morse  code  now  without  re- 
membering,  and  being 
grateful  for  the  small  and 
quiet  roles  we  were  privi- 
leged to  play  in  those  great 
happenings  of  WW  ll#  when 
there  were  more  of  the 
world's  people  than  ever 
before  or  since  united  in  a 
shared  belief 
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BENCHER 


CU5HCRAFT 
COLLINS 
CDE 
DRAKE 


DENTRDN 
MY  GAIN 
HUSTLER 

ICQM 


KANTR0N1CS 

KENWOOD 
MO0L0G 


MINIPRODUCTS 
WOR  GAIN 
MIRAGE 

MFJ 


NYE 

PALOMAR  ENG 
REGENCY 
SWAN 


TEN  TEC 
I        UNIVERSAL 
UNARCO-flOHN 
VI6R0PLEX 

IN  MISSOURI 


call  toll  FREE  1-800-325-3609  314-961-9990 

MID-COM  ELECTRONICS   •    8516  MANCHESTER  ROAD   •    BRENTWOOD,  MO  63144 


ELEGANT 

DESIGNED  FOR  THE  PARTICULAR  HAM 

CLUTTERFREE  CONSOLES 


^  52 


*  * 


•    • 


•    1 


PRICES  START  AT  $203.35 

SEND  FOR  FREE  BROCHURE      „„ 


CLUTTERFREE   MODULAR  CONSOLE*       PA  66x  51Q3  TACOHA,  WA.  WM  (20fl)  7BB  101 
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ORDER 
TOLL 

FREE 


JANUARY  SALE 

1  -800-336-4799 

ORDER  HOURS:  11   am  *  8  pm  M-F 

9  am  *  4  pm  Saturday 


Bonus:  2%  Discount  for  Prepaid  Orders 
(Cashier's  Check  or  Money  Order} 


CLOSED  TUESDAYS 


TEN-TEC  SPECIALS 

ST  5   Arflonaul  HP  XCVR  399.95 

525  Aigosy  HF  KCVR  469  00 

580   Delta  HF  XCVR 748  95 

546    Omni-C  HF  XCVR.  .  .  1040.00 

TEN-TEC  Accessories 
in  stock  al  discount  prices 

MFJ  PRODUCTS 

989  New  3 KW  Tuner  287  75 
962  T.5KW  Tuner  mir/ switch                       ...    19995 

961    1  5KW  Tuner  1  39  95 

3496  300  wan  delude  lunar  1  220O 

941  C  300  watt  tuner  swtfch/mtT  78  42 

940  300  wait  tuner  swiieh/mu  69.70 

4S4  Grandrnastftr  memory  keyer  1  2  msg  ,  .  .  121 ,72 

462  4  msg  Memory  keyer.  , 87,96 

422  Pacesetter  Keyer  w/Boncber  BV1 ....  8715 

410  Professor  Morse  keyer  11  3  95 

408  Deluxe  Keyer  with  speed  mlt .,  69.69 

496  Keyboard  II       .  296  95 

752B  Dual  tumabls  filter  78.42 

102  24-hour  clock    -                                     ...  30,95 
260/262  Dry  Dummy  LoerJs                         23.50  56  75 

250  2KW  PEP  Dummy  Load    3110 

ASTHON  POWER  SUPPLIES  [138  VDCI 

RS7A  5  amps  continuous.  7  amp  ICS        .  .  48  60 

RS12A  9  amps  continuous,  12  amps  ICS.  6G  35 

RS20A  16  amps  continuous.  20  amps  ICS  87  20 

HS20M  same  as  RS20A  +  meters  105  50 

RS35A  25  amp*  continuous.  35  amp  ICS  1 31  95 

RS35M  same  as  RS35A  +  meters  1  51  95 

MINIOUAD  HCM  129  95 

ALUANCE  Hf>73  Rotor  9T  95 

CDE  NAM  IV  ROTOR . .     .  169  95 


VoCom  Aniennas/2m  Amps 

5/8  wave  2m  hand  held  Ant    . .  ...    19,95 

2  waits  <n   25  watts  out  2m  Amp  6995 

200  mw  in.  25  warts  out  2m  Amp.  8295 

2  watts  in.  50  watts  out  2m  Amp  .  1 08.95 

MIRAGE  AMPS  &  WATT  METERS 

MPI  HF/MP2  VKF  SWR/Watt  Meter CALL 

B23  2  in.  30  out.  All  Mode  ,  .  .  CALL 

B10B  10  -n.  80  out  All  Mode,  Pre* Amp.  _.  CALL 

B1016  10  in,  160  out.  All  Mode,  Pre  Amp  .         CALL 

BENCHER  PADDLES  Black  Chrome        .  35  25/42-95 

BUTTERNUT  HF-5V-1II  10-SQm  Vert  real.  .  86.95 


SUPER  SPEC/ALS 

AEA  Isopole                .  .  CALL 

AEA  Keyers * CALL 

AEA  Code  Readers .  t ,  .  CALL 

ASTRON  POWER  SUPPLIES 

VS35M  25  amp  continuous  adjustable    ■  -  1  71  00 

VS20M  16  amp  continuous  adjustable  1  24  OO 

A2DEN  PCS  300  Hand-held  2m.  .  CALL 

PCS  3000  2m  XCVR  284  00 

SENTEC  H71  200  2m  hand-held  279.00 

ST  7  t  440-450  hand-held ^84  00 

BIG  DISCOUNTS 

KENWOOD.  ICOM    YAESU.  A2DEN.  KDK 
—  Call  for  our  quote  — 


HY-6AIN  ANTENNAS 
N£W*  TH7DXX  Tnband  Beam 
TH3MK3  3- Element  Beam 
TH3JR  3- Element  Tnbanri 
1  BAVT/WB  10-80  Vertical 
14AVQ/WB  1Q-4Q  Verticil 


CALL 

1  79.95 

1  38  95 

8295 

50,77 


CUSKCRAFT  ANTENNAS 
A4  New  TnbanrJ  Beam  10-1  5-20m 
A3  New  Triband  Seam  10- IS- 20m  . 
AV3  New  1 0-1 5-20m  Vert-car.  . . 
ARX  2B  New  Rtngo  Ranger  2m 
A32-19  2m     Boomer    DX  Seam. 

2200  220  MHz   'Boarnar ".  . , 

214BJr,  Boomer  144-146  MHz. 

2 14  FB  Jr.  Boomer  1 44 .5- 1 48  MHz  .  . 

A147-1!   1 1 -Element  2m 

TELEX  HEADSETS  HEADPHONES 

C121O/C1320  Headphones 
PROCOM  200  Headset/dual  Imp   M»C 
PROCOM300  lt/wt  HeadsetV'dual  Imp  m: 

CABLE  RG8/U  Foam  95%  Shield. 

B  wire  Rotor  2  #1  8.  6  #22     

KLM  ANTENNAS  (other  antennas  in  stock) 
KT34A  4*EJement  Tnband  Beam 
KT34XA  6* Element  T riband  Beam 
144-148  !3LB2m  1  3- Element  with  balun , 
144-148  T6C  2m  !6-Element  for  oscar 
420-450 1 4  420-450  MH*  1 4-elemenr  beam 
42O-450  T8C420-450  MHz  1 S- element  oscar 
432  16LB1 6  elem.  430-434  M Hz  beam/ balun 

HUSTLER  5BTV  10-80m  Vertical 

4&TV  10-40m  Vertical 
3TBA  New  10  t  5-20m  Beam 

HF  Mobile  Resonators  Standard 

10  and  15  meter  35 

20  meters  10  95 

40  meters  12  50 

75  meiers  T  3  50 

Av.tnti  AP  151.3G  2  m  on  glass  ant. 


205  95 

163  95 

41  50 

34.00 

■   ■   ■   r  F  3  "  *7hJ 

.  ■  .  68-95 
62  10 

62.10 

34  50 

22-95/32.95 
77.50 
69  95 

.  .  26c/ft. 

. .  Tie/ft 


320.75 
46950 
77  95 
9355 
37  54 
5B.7Q 
60  70 
92.50 
73.95 
161.95 

Super 

12-50 
14.95 
17.30 
27  95 
27  95 


ORDER   INFORMATION 


Orders 
information  and 

Vitgiru.i  Orders 
Stur-  Hours 


V800  336  4799 

(703)  643  1063 

MWF12  Noon     8  PM 
Saturday  9  AM      3  PM 


Mailing  Address:  2410  Drexel  St. 

Woodfandga  VA22192 
Store  Location:  1441  5  Jefferson  Davis  Hwy, 

Woodbridge.  VA22191 


—  CALL  FOR  QUOTES  — 
Send  stamp  for  a  fryer  Terms  Prices  dp  not  inrJurfe  ship- 
ping VISA  and  Master  Charge  accepled.  2%  discount  for 
prepaid  orders  (cashiers  check  or  money  order)  COD  fee 
£2  00  per  order  Pr  ces  subject  to  change  wtthtiut  rmr  Kie  at 
obligation 


KENWOOD  Factory  Rebates 


{Effective  11-1-81  to  12-31-81) 


!*?  -'SS 


■■"■■*        1 


T5"H°f "  *£  TE«n  TR-9000  -  $35 

TS-1 30S  w/PS-30  -  $50  rebate 


R-1000-S30 

REBATE 


Vwibh  Soiiinga!  -  Low  AES  Prices  +  Rebate  from  KENWOOD 

Rebate  offer  ends  12-31-81.  Don't  delay!  -  call  right  now  TOLL  FREE  1-800-558-0411  and  get  our  price.  Also, 
for  a  limited  time  we  will  be  quoting  lower  than  normal  prices  on  the  TS-530S,  TR-7800,  TR-7850  &  TR-7730. 


S\^»i    ^— >  1  f    ^— — ._.     4      r%r\f\     eCt%     f\A4  4         '"  Wisconsin  (outside  Milwaukee  Metro  Area) 

Call  Toll  Free:  1 -800-558-04 11  1*00-242*195 


*iUJJ 


Inc. 


4828  W.  Fond  du 


Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 

IS  BRANCH  STORES ASSOCIATE  STORE 


WICKUFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585  7388 

Ohio  Wats  1  800  36 2  0290 

Outside  Ohio  1-800-321-3594 

New  AES  Branch  Store 


ORLANDO  Florida  32803 

621  Commonwealth  Ave 

Phone  (305)  894  3238 

Fla  Wats  1  800  432  9424 

Outside  Fla.  I  800-327  1917 


LAS  VEGAS.  Nevada  89106 

1072  N.  Itencho  Drive 

Phone  (702)  647-3114 

Pete  WA8PZA  8  Squeak  AD7K 

Outside  Nev.  1  800-634  6227 


ERICKSOM  COMMUNICATIONS 

CHICAGO.  Illinois  60630 

5456  N  Milwaukee  Avenue 

Phone  (312)631  5181 
Outside  ILL  1  800  $21-5802 


-  1 898  Drew  Street  •  CLEARWATER,  FLORIDA  3351 5  •  Phone  (813)  461-4267 


See  List  of  Advertisers  on  p&ge  130 
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FREE 


WITH  PURCHASE  OF 
3-TBA  ANTENNA 


ALLIANCE  HD  73  <^v 

HEAVY  duty  rotor    $159.95  Value       >^^ 

3-TBA  Tri-Band  Beam 

10  -15  -20  METER 

Fixed  Station  Antenna 

Engineering,  performance  and  Hustler's  tradition  of 
outstanding  Quality  is  yours  in  the  model  3-TBA  tri- 
band  beam  for  10,  15,  20  meters- 

Improved  design  featuring  reduced  element 
length  and  unique  dual  resonance  high  Q 
traps  reduce  wind  loading  and  overall 
weight,  whtle  allowing  an  exceptionally 
wide  bandwidth 

Specially  designed  beta  match  for 
precision  tuning  on  all  three  band 
and  static  drain  off  Oversized 
boom  to  elenneni  mounting 
and  heavy  duty  construc- 
tion throughout  assures^ 
reliable  operation 
regardless  of  the, 
weather 


Lowest  SWR  at  resonance 
Impedance  50  ohms 
Bandwidth  at  lis  broadest 
(650  KHz  on  1 0(  450  KHz  on  1 5 
and  200  KHz  on  20) 
Sdbgain 

25db  front  to  back  ratio 
Maximum  power  -  legal  limit 
Longest  element  -  23-1/2  feet 
Boom  Length  -  14  feet  8  inches 
Turning  radius  *  13  feet 
Weight  -  40  lbs 


$319,95 


SAVE 

BOTH  FOR  ONLY 
$319.95 


ELECTRONICS 


61  LOWELL  RD 
HUDSON,  NH 


OPEN  DAILY    10-6 
SUNDAY    126 


LIMITED  SUPPLY 
FREIGHT  EXTRA 

603-883-5005 


ALL  NEW 
1 5  Meter  Mobile  CW  &  USB 


21*000—21.450  MHz 

High  10W  (PEP)  low  2W  (P£P):  VFO  tuning;  noise  blanker;  fine- 
tune  SB.  KHz  ±  CW  off-set:  digital  frequency  counter:  1 3.8V  dc 
@  3  A,  negative  ground;  L9.5"  x  W9""  xH  1.5'  weight  (2.3  kg) 
5.7  lbs.;  mobile  mounting  bracket 

SERIOUS  DEALER  LIST5  AVAILABLE 


f3ia 


1275  N.  GROVE  ST. 
ANAHEIM,  CALIF.  92806     (714)  630  4541 

NOTE:  Price,  specifications  subject  to  change  without  notice 
and  obligation. 


CONTESTING  ? 


THE  NEW  LOW  COST 
AEA  CONTEST 
KEYER  MODEL  CK-1 
WILL  MAKE  YOU 
MORE  COMPETITIVE 
THAN  EVER! 

s  129.95 

SUGGESTED  AMATEUR  NET 


•  Automatic  Serial  Number  Generator  From  01  to  9999 

•  500  Character  Soft  Partitioned  ™  Memory  That  Can  Be 
Divided  Into  as  Many  as  10  Messages. 

•  Exclusive  AEA  Memory  Editing  Capability. 

•  Tm  Presettable  Speeds  With  Fast  Recall  Plus  Stepped 
Variable  Speed  Selection. 

•  Iambic  Operation  From  1  to  99  wpm  and  Complete 
Weighting  Control. 

•  Extreme  R.E  Immunity.  Will  Key  Any  Modern  Trans- 
ceiver, Operates  from  12  ±  3  Volte  D.C. 

SEE  YOUR  FAVORITE  DEALER  OR  CONTACT 

Advanced  Electronic  Applications,  lnc.T  PO.  Box 
2160,  Lynnwood,  WA  98036.  Call  206/775-7373 


Brings  you  the 
Breakthrough! 


^2 


102      73  Magazine  ■  January,  1982 


OVU  70  HMkWi^IMIOBILI 
IN  STOCK     H     RADIO 


Ful  Service  Shop  •  Spectrum  Analysis  *  Antennas 
New  and  Used  Equipment  •CW-SSB-FM,  Etc,  *  Towers 
FCC  Study  Guides  »Code  Tapes  *  Books  •  Accessories 


i  k  j 


ICOM 


RADIO 


SHORTWAVE 


CLOSED 
SUNDAYS, 
HOLIDAYS 


HOURS 

MON.TUES.  WED.: 

9:3g-6  00PM 

THURS.  FRL 
9:30-8:00  PM 


Specialists  in  Amateur  Radio, 
Short-Wave  Listening 
And  Contemporary 
Electronic  Gear. 


SAT,:  9:30-300  PM 


INC 


1009  GARFIELD  ST  OAK  PARK,  I L  60304 


5(312)8486777 


16K     Memory 


ALL  MERCHANDISE  1  O0%  GUARANTEED 


4116-200n8        8/1  7*50 


CALL  US  FOR  VOLUME  QUOTES 


MA1 01 2A  CLOCK  MODULE 

Complete  alarm  clock  module  with  special 

transformer  and  spec  sheets  included. 

Just  add  switches. 

8.99  ea.  3/24 


8038 

INTERSIL 

FUNCTION 

GENERATOR 

3.99  ea      5/17.50 


.43"  Common  Cathode 
LED  Display 

These  are  first  quality  RED  displays 
manufactured  by  HP. 

#5082-7760       .79ea       100/S65 


95H90 

350  MHz 

ECL 

PRESCALER 
CHIP 

7.99ea       5/35.95 


LINEAR 

LM301V 

.34 

LM741V 

'4*9 

LM308V 

.98 

LM747 

.79 

LM309K 

1.49 

LM74dV 

.59 

LM311 

,64 

LM1310 

2,90 

LM317T 

1.95 

MC1330V 

1.89 

LM317K 

3.95 

MCI  350V 

1.29 

LM310 

1  49 

MC1358 

1.79 

LM323K 

4,95 

LM1414 

1.59 

LM324 

.59 

LM1458V 

.69 

LM337K 

3.95 

LM1488 

.99 

LM339 

.99 

LM1468 

99 

LM377 

2.29 

LM1800 

2.99 

LM380 

1,29 

LM1889 

2.49 

LM366V 

1.50 

LM3900 

.59 

LM555V 

.39 

LM  3909  V 

98 

LM566 

.69 

LM3914 

3.95 

LM565 

.99 

LM3915 

395 

UM566V 

149 

LM3916 

0-9v 

LM567V 

1.29 

75451V 

39 

LM723 

.49 

75452V 

39 

LM733 

.93 

75453V 

.39 

T-TO-220 

V= 

=8  PIN              K= 

=TO-3 

CALL  TOLL  FREE 
800-538-5000 
800-662-6233 

(CALIF   RESIDENTS) 

BAY  AREA  RESIDENTS 

COME  VISIT  OUR  NEW 

RETAIL  SHOWROOM 


WE  HAVE 

7400       SERIES   TTL 
74LS00  SERIES   TTL 
74S00    SERIES   TTL 
4000       SERIES   CMOS 
4500       SERIES   CMOS 
74C00    SERIES   CMOS 
IC  SOCKETS 
VOLTAGE  REG'S 
MPU'S,  EPROMS,  MEMORY 
AND  MUCH  MORE 


^    JDR  MICROUKVICES.  INC. 

>°  1224  BASCOM  AVE.        -.409 

SAN  JOSE,  CA  95120 

408-247*4852 


master  charge 


imti    i  j": 


TERMS  For  shipping  include  S200  for  UPS 
Ground     $3.00  for    UPS    Blue    Label    Aix. 
$10,00  minimum  order    Bay  Area  Residents 
add  6'  :'•■■'■  teles  tax.  Calif   Residents  add  S% 
sates  tax   We  reserve  the  right  lo  limit  quant 
itres  and  substitute  manufacturer.   Prices 
subject  to  change  wiihoui  nonce    Send 
SA5E  fur  complete  list 


CABLE  TV 


•TalwHTJ^:li=U^ 


AND  OTHER 
GOOD  STUFF! 


*^9l 


SLASHING  ALL  SALES  RECORDS -OUR  NEW 
»  CHANNEL  CABLE  TV  CONVERTER' 


QiVUf 'limit-  &  ULTptl 

i  ^  nij  p.-i  ^.u.ji 
TV  i*V 
Nd      Jb*AEO*T 


HOT  NEW  IMPORT  REMOTE  CONTROL 
30  CHANNEL  CABLE  TV  CONVERTER* 


fit        'l 

574  Wj 
pi  .in 


O"  of*  mUh  *THt 
flfftt  tummi  earn  ujl  ■ 
Ho.  35AVA?Jfi 


ETCOMKN  WIRELESS  - 

THE  ULTIMATE  CABLE  TV  CONVERTER' 


*#•  *v  ». 


>00 


VIDCOR  2000  CONVERTER  ELIMINATES  PROBLEMS 
WHEN  VIDEOTAPING  FROM  CABLE  TV 


r<  v>ilii    VTH       i  .  1 1  ■ .  I 
Hi  «n  OW  K*W«™ 


IOC  OR 
9000 


UNUSUAL  FACTORY  SURPLUS 
MIO  BAND  -  SUPI  R  BAND  CABLE  TV  TUNER 


rf^.8 


tau*^  CilpV  ■x'nrv 
■  Pl.tlt,    tflMFi 


llMHMS**  -  Dm  ml 


tin  S  >!■■'  ihnii-i    81  50] 


FACTORY  SURPLUS  UHF  TUNERS 

95  *«-.-, 

ptai 


A#  K*d 


MINIATURE  FM  WIRELESS  MICROPHONE 


Hie3»i  hi  lHi?  jndim  a*  Vbur 
*".  J  i  ■  i"1    NwMDHon  on  jny  Mflrt 
Jai  J  FM  r  wl  □  a  i  ?  ttw  'tn 
♦in    ftiVAH? 


QUARTER-MILE  WIRELESS  MICROPHONE 
&  RECEIVER  SYSTEM 

fCC  pspncJ<7»i*^  ,  »- 1  ■>!«> 
n-  ■*ira  f»i  - 

r  149.116     i  HinOW  '"ItkiM  V1.;  • 
«■  >  6         N»  K4VAD33 


FACTORY  SURPLUS  VHF  /  UHF 
"TWIN"  VARACTOR  TUNE 

*<*«*  M  Ha   HC  JIM  I 


ri       Is 


DUMPING1  NORILCO  ENDLESS  LOOP  CASSETTES 


No   MVCW8 


-.  % 


tmnjpu  h'r  Fr  tuid  Hr  *nv 

JPlCf1 

I  mmul*!  -  No   UVAfelA 
6  fnihuut  —  Ht>    BHW*»1 


tHOh 


E^ 


IN  STOCK  -THEMURA 
CORDLESS  TELEPHONE  SYSTEM! 


\ 


No    3&4VA2M 


88 


SALE  OF  QUARTZ  BATTERY 
OPERATED  CLOCK  MOVEMENTS' 


*z%  A± 


95 


•tap 


ipnx  i*i 


■*.    1MVU31 


JS4v*3*a 


IttbHtal     & 


20  AMP  REGULATEO  12VOC  POWER  SUPPLY' 


l.m  v,|i.  no  idaii    I?  ■ 

■ 


9<VA}»    mj 


IS  < 


tn*«4 


OUR  LATEST  IB  PAGE 
F4£CENATIfc,G  Qfi.TAl.DQ 


nvrmncjni  "iirniw  <*Il*w 


SBas 


ETCOet-ECTflONlCS 

NORTrt  COUNTRY  SHOEING  CEMTER 


VmH 


mCOO   i   Ad«  If 


u»  i  sis  5*1   sroo 


Carl  C.  Drumeiter  W5// 

5824  NW  58 

Warr  Acres  OK  73122 


The  Great  Compromiser 

Henry  Clay,  eat  your  heart  out 


The  search  for  better  an- 
tennas has  been  going 
on  ever  since  Hertz  made 
his  original  experiments. 
He,  incidentally,  came  up 
with  findings  that  many 
people  think  were  not 
known  until  many  decades 
later.  In  fact,  very  few  new 
facts  relating  to  antennas 
have  been  discovered  in  the 
past  75  years;  even  fewer  in 


<0l 


-M     K- 


600  fl   LINE 

TO    JtlfTp 


* 


4 


Fig.  1.  Wideband  doublet 
antenna  (not  to  scale), 
Design  example:  lowest 
operating  frequency  — 7 
MHz;  range- 7 U  MHz;  A 
=  42,6cmfL47;B  =  14.3  m 
(46. 5'};  resistor -600-Ohm 
noninductive.  For  transmit- 
ter power  output  of  100 
Watts,  use  at  least  60  Watt* 
dissipation. 


the  past  50  years.  That 
doesn't  mean,  however, 
that  the  wheel  has  not  been 
reinvented  countless  times! 

Of  late,  there  has  been  a 
resurgence  of  interest  in  a 
type  of  antenna  often  used 
by  military  stations  during 
the  Hitler  War,  It  was 
desirable  because  it  avoid- 
ed losses  attendant  to  the 
use  of  Marconi-type  anten- 
nas. Marconis,  unless  used 
in  conjunction  with  excel- 
lent ground  systems,  have 
an  inherent  loss  that  some- 
times is  unacceptable.  This 
led  to  research  for  a  system 
that  would  avoid  such 
ground  losses.  The  task  was 
further  complicated  by  the 
fact  that  military  high-fre- 
quency communication  of- 
ten was  required  to  operate 
over  a  wide  range  of  the  HF 
spectrum. 

To  reach  an  acceptable 
solution  of  this  complicat- 
ed problem,  an  old  idea  was 
resurrected  from  the  dust- 
bin, dusted  off,  and  slightly 
modified  to  meet  the  exi- 
gencies of  the  situation  It 
was  not  an  ideal  solution. 
But,  then,  just  what  is  per- 
fect? 

The    ^lightly-compro- 


mised  solution  was  a  wide- 
band-terminated doublet 
Some  persons  prefer  to  call 
it  a  "squashed  rhombic/'  It 
has  had  a  number  of  other 
nicknames. 

The  antenna,  as  shown  in 
the  diagram,  is  a  folded, 
resistance-terminated 
doublet,  one  fed  with  a 
600-Ohm  balanced  trans- 
mission line.  The  terminat- 
ing resistor  may  be  either  a 
nonmductive  resistor,  suit- 
ably protected  from  the 
weather,  or  a  600-Ohm 
transmission  line  construct- 
ed of  high-resistance  wire. 
Alternatively,  one  could 
run  a  normal-loss  600-Ohm 
line  to  a  convenient  loca- 
tion for  the  terminating  re- 
sistor Because  of  the  fact 
that  the  resistor  must  be 
capable  ot  dissipating  60% 
of  the  rf  energy  supplied  to 
the  antenna,  its  physical 
size  may  make  it  not  practi- 
cat  to  mount  the  resistor 
directly  on  the  doublet. 

The  length  ot  the  doublet 
is  one-third  of  a  wave- 
length, and  the  space  be- 
tween wires  is  one-hun- 
dredth of  a  wavelength. 
These  two  dimensions  are 
for  the  lowest  contemplat- 
ed operating  frequency, 


A  test  of  an  antenna  of 
this  type  by  the  US  Navy 
Electronic  Laboratory 
showed  a  transmission  line 
standing  wave  ratio  of  1-4 
to  2.6  over  a  frequency 
range  of  4  MHz  to  22  MHz, 
Antenna  efficiency  varied 
from  approximately  20%  to 
60%  over  the  quoted  range. 
Peaks  in  radiation  effi- 
ciency were  noted  for  fre- 
quencies at  which  the  an- 
tenna was  a  quarter  wave- 
length and  three-quarters 
wavelength  Below  one- 
quarter  wavelength,  the 
radiation  ef  f  ic  iency 
dropped  rapidly,  but  above 
that  point  the  efficiency 
dropped  more  slowly  and 
reached  a  minimum  at  a 
frequency  corresponding  to 
one-half  wavelength 

Although  the  efficiency 
of  the  wideband  doublet  is 
less  at  any  given  frequency 
than  that  of  a  conventional 
half-wave  doublet  at  its 
resonant  frequency,  the  ad- 
vantage of  wideband  opera- 
tion may  outweigh  the  loss 
Translated  into  dB  drop  on 
a  receiver's  S-meter,  the 
loss  is  less  impressive! 

The    directional    charac- 
teristics   of    the    wideband 
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doublet  are  similar  to  those 
of  a  conventional  doublet. 
The  antenna  may  be  tilted 
(that  is,  mounted  as  a 
sloper)  to  have  a  radiation 
pattern  more  nearly  nondi- 
rectional.  A  moments  re- 
flection will  show  you  that 
a  transmission  line  to  a 
sloper  would  be  much 
easier  to  install  than  one  to 
a  vertical. 

Note  that  a  balanced 
feed  line  is  required.  It's 
possible,  of  course,  to  use 
coax  feed  if  you're  pre- 
pared to  design  and  con- 
struct a  weatherproof  de- 
vice that'll  perform  the 
dual  functions  of  imped- 
ance transformation  and 
unbalanced-to-balanced. 

The  military  of  both  this 
country  and  Great  Britain 
made  extensive  use  of  this 
type  of  antenna,  mostly  for 
poinMo-point  communica- 
tion circuits. 

To  sum  up,  here's  what 
you  get;  a  wideband  anten- 
na that'll  work  moderately 


well  over  a  broad  frequen- 
cy spectrum.  The  vswr  on 
the  feedline  would  not  be 
low  enough  to  make  a 
fixed -tune,  solid-state 
transmitter  happy,  but 
would  be  acceptable  by  al- 
most all  transmitters  having 
a  tuned  output  stage.  An 
impedance-matching  de- 
vice with  balun  functions 
would  be  needed  to  mate 
the  600-Ohm  line  to  the  in- 
put of  most  transmitters  It 
would  work  the  new  bands 
as  well  as  those  presently 
allocated  (with  proper  de- 
sign, of  course). 

Against  these  advan- 
tages, you  must  weigh  these 
considerations:  a  drop  in 
radiation  efficiency,  the 
necessity  of  having  a  termi- 
nating resistor,  and  a  feed- 
point  impedance  not  com- 
patible to  modern  transmit- 
ters. 

You  make  your  choice. ■ 
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ZACKIT/VALLEJO 

1815  SONOMA  BLVD.     VALLEJO,  CALIF.  94590 

(707)  644-6676 


UNIVERSAL  COMMUNICATIONS 

A  Division  of  Innovative  Labs,  Inc. 

P.O.  Box  339 
Arlington,  Texas  76004-0339 


$749.95  $699.95 

Lots  of  1       Lots  of  10 

NOT  A  KIT! 


At  last,  an  inexpensive, 

state-of-the-art 
satellite  TV  receiver 

MODEL  DL-2000 

•  Fully  tunable  audio  with  AFC 
\  •  Channel  scan  feature  standard 

I  *  •  Remote  control  option  available 

•  Jack  for  external  signal  metering 
•  LED  bar  readout  indicates  video  quality 
•  Front  panel  selection  of  video  polarity 
•  Built-in  RF  modulator  and  video  output  driver 
•  High  quality  construction,  attractive  packaging 
Local  oscillator  leakage  minimized  special  mixer  design 


Accessories  include: 

•  LNAs  ($650  and  up) 

•  Power  supplies  for  LNAs 

Accessories  include  LNAs  {$595  and  up),  power  supplies  for  LNAs,  feedhoms  and  antennas.  rr 

•   Feedhorns  and  antennas 

TERMS:  COD,  Money  Order,  Bank  Cards  (800)  433-5172  ORDERS  ONLY 
HOURS:  8:30-4:30  COST;  MON-FRI  (817)  2650391  INFORMATION 

Our  product  may  be  copied,  but  the  performance  is  never  equalled. p  q  BOX  339  ARLINGTON 

UNIVERSAL  COMMUNICATIONS TX  760<*  °"9 
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A  STAR  IS  BORN 


•   •*••* 


#  Ideal  for  Novice*,  SW L*i 

pld  seasoned  amateurs 

*  Built-tn  cod*  ptaci ice 

o*c  ilia  tor  &  speaker 
if    12  VOC  Operaiion  or 

120  VAC  with  adapter 
provided 
if    Optional  serial /parallel 

ASCII  output  port 

Call  or  write  for  brochure  or  order 

CODE*STAR™Kii 

CODE  +  STAR  Wired 

Optional  ASCH  Output  Port  Kit 

Send  check  or  money  order.  Use  your  VISA 
handling    for    continental     U.S.    Wisconsin 

Corpora!! 
P.    O.    Sox 


#    Copies  Marie,  Baudot 
&  ASCII  codes 

if    Two  optimized  Mora 
r*f*ge* 

"A"    Digital  &  Anateg  filtering 
with  16db  AGC 

if    Auto  mat  ic  speed  i  rac  k  in  g 
3  -   70  WPM 


.  .    CS-K     $169  95 
., CSF  $249,95 

or  MasterCard.  Add  $5,00  shipping  and 
residents    add    4%    State    Sales    Tax. 

O  II   ^S0    Telephone:  (414)  241-8144 
Thiflnsviife,    Wisconsin    53092 
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QRZ  Wl'i,  W2's  and  W3'i... 

LOOKING  FOR  AEA  PRODUCTS 
THE  NORTHEAST? 


LOOK  TO  RADIOS  UNLIMITED... 
NEW  JERSEY'S  FASTEST  GROWING 


HAM  STORE! 

Get  your  hands  on  AEAs  great  keyers 
and  Isopole  antennas  a!  Radios  Unlimited 
You  can  reach  us  easily  via  the  Jersey 
Turnpike,  and  when  you  get  here  you  can 
TRY  BEFORE  YOU  BUY  at  our  in-store 
operating  position.  Yes!  Pick  out  any  AEA 
keyer.  (or  any  oi her  equipment  from  our 


MM-1  MorseMatic™  memory  keyer  with 
two  mtcorcomputers  and  37  fantastic  fea- 
tures including  up  to  2000  characters  of 
memory  plus  virtually  every  capability  of  all 
,the  other  keyers  &  trainers  listed  below . 

ca It  for  super -fowpnce ' 


huge  stock  of  ham  gear ],  and  try  before 
you  buy*  Wedorvt  mean  alittleoff-the-air 
diddling  with  the  keyer    we  let  you  PUT 
IT  ON  THE  AIR  ANDHAVEAOSO .,  really 
check  it  out  under  YOUR  kind  of  operating 
conditions. ,  then  decide.  We  know  AEA, 
and  we  know  you'll  select  one  of  these. 


CK-1  Contest  Keyer  with  500  character 
memory,  soft  message  partitioning,  auto- 
matic serial  number,  and  much,  much  more 

catf  tor  super  low  price ' 

MK*1  Morse  Keyer  with  selectable  dot  & 
dash  memory,  full  weighting,  calibrated 

speed,  bug  mode  and  more ..,.,.. 

ca//  for  super -low  price* 

KT-1  Keyer  Trainer  with  all  the  features  ol 
theMK-TaboveandtheMT'1  below 

call  for  super  tow  pace  f 

MT-1  Morse  Trainer  for  pulling  up  that  code 
speed  the  easy  way  with  automatic  speed 
increase,  five  letter  or  random  word  length 

and  more,  more,  more 

calf  for  super-  fow  price* 


%t£  THE  EXCITING  ISOPOLES  THAT  ARE 
pVV       BOOMING  OUT  THOSE  INCREDIBLE 

' v       VHF  SIGNALS  WITH  MAXIMUM  GAIN 


ATTAINABLE,  ZERO 
DEGREE  RADIATION 
ANGLE  AND  1.4:1 
SWR  ACROSS  THE 
ENTIRE  BAND!   — 


Isopole  144 . 
IsopoJe  220 
ISOpOle  144  junior 
Isopole  220  junior 


calf  for 
super  low 
price 


Find  them  all  at  Radios  Unlimited,  plus  a  huge  collection  of  new  gear  from  all 
major  manufacturers    a  big  selection  ot  used  equipmenl  bargains,  all  you'll  ever 
need  m  books,  accessories,  operating  aids.  coax,  connectors  and  parts  plus  a 
modern  service  department  dedicated  to  keeping  you  on  the  air  Its  like  a  perpetual 
flea  market!  For  directions,  call 
(201)469-4599 


FIND  AEA 
AT 


1760  EASTON  AVENUE,  SOMERSET,  NJ  08873  •  (201)469-4599 


Now,  send  RTTY 
with  a  keyer 

or 
CW  keyboard! 


i 

L 


*m      BIMantfonc4 


Micro-RTTY 

$299-95  Sugg,  price 


Kantronics  brings  vou  the 
newest  development  in  rtty 
send /receive  devices  with 
the  Miero-mrY.tm 

Micro-RTTY  can  instantly 
convert  CW  from  any  keyer 
or  cw  keyboard  into  stan- 
dard AFSK  two-tone  RTTY  or 
two-tone  CW  ID. 

Micro-RTTY  sends  and  re- 
ceives RTTY  at  60,  67.  75  and 
100  WPM  plus  ASCI1 110  baud. 
Advanced  programming  of 
the  internal  micro-computer 
and  panel  controls  provide 
for  transmit  /receive.  CW  id 
and  automatic  or  manual  car- 
riage return /line  feed  (CR  LF) 
functions. 

Micro-RTTY  will  receive 
any  shrft  of  RTTY  and  display 
the  message  on  ten  big, 
bright  f  (orescent  displays,  An 
active  100  Hz  filter  at  2295  Hz 
and  a  "tuning  eye"  make  tun- 
ing fast  and  easy.  Power  is 
supplied  by  a  9  Vdc  adapter 
that  s  included 

All  these  features,  and 
more,  are  packed  into  a  small 
2V2"  by  5"  by  5W  enclosure. 

See  your  Authorized  Kan- 
tronics Dealer  for  a  demon* 
stration  or  write  for  a  free 
brochure. 


Kantronics 

(913)842-7745 

1202  E.  23rd  street 
Lawrence,  Kansas  66044 


I 

I 
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Ever  tried  to  read  computer  sales  literature? 

Ever  tried  to  talk  to  a  computer  salesman? 

Ever  tried  to  make  a  decision  about 

which  computer  to  buy? 


Yes.  .  .then  you  know  what  frustration  is. 
Help  is  on  its  way.  Desktop  Computing  pre- 
miered this  fall.  The  first  and  only  computer 
magazine  written  in  plain  English.  Preposter- 
ous? Not  at  all.  It  is  possible  to  explain  comput- 
ers without  all  the  ' '  coznpu terese. '  '  That  is  what 
Desktop  Computing  is  doing  each  month.  Send 
the  card  today  for  a  no-risk  subscription  that 
will  give  you  the  kind  of  understandable,  use- 
ful information  on  computers  you've  been  wait- 
ing for, 

Why  do  you  need  a  plain-English  explanation 
of  desktop  computers?  Because  they  have  just 
come  of  age  and  are  saving  thousands  of  busi- 
nessmen like  you  an  amazing  amount  of 
money.  They  not  only  save  money,  do  things 
faster,  provide  access  to  more  information, 
allow  a  smaller  staff  to  do  more  work,  they  also 
allow  you  to  get  Into  services  for  your  custom* 
ers  which  were  not  practical  before.  You  can 
provide  more  services  at  lower  cost.  To  get  in  on 
the  savings  and  expanded  customer  services, 
you  need  information.  Desktop  Computing  will 
bring  you  that  information.  Desktop  Com- 
puting will  cut  through  all  the  technical 
hocus-pocus. 

In  this  time  of  high  interest  rates,  a  truly  low 
cost  desktop  computer  system  (usually  a  micro- 
computer system)  is  a  welcome  event.  Let  Desk- 
top Computing  explain  what  these  systems  can 
do  for  you.  The  subscription  price  is  $35  a  year 


Call  toll-free: 
(800)  258-5473 

or  mail  the 
coupon  below. 


Here's  a  look  at  some  of  the  articles  $25.00  will 
bring  you: 


Mailing  List  Magic 

Surviving  the  Computer  Revolution 

Microcomputers  in  the  Hospital  Lab 
Computer  Beefs  Up  Cattle  Farm 


Wayne  Green,  the  publisher  of  Desktop  Com- 
puting (and  also  of  Kilobaud  Microcomputing 
and  80  Microcomputing  -both  successful 
computing  publications)  has  gone  through  both 
the  agony  and  joy  of  working  with  computers. 
He  has  lost  a  quarter  of  a  million  on  a  mainframe 
big  boy  computer  only  to  come  out  on  the  other 
side  with  all  the  frustration  necessary  to  run  a 
200  employee  publishing  firm  on  several 
TRS-8QTs, 

Wayne  has  a  reputation  for  being  honest  and 
unafraid.  He'll  make  sure  you  get  the  truth.  In 
the  meeting  introducing  the  idea  of  Desktop 
Computing  to  his  staff  Wayne  said, 

"Our  objective  is  to  be  the  only  com- 
puting magazine  written  in  plain 
English." 

So  that  is  what  you'll  be  getting— honesty  and 
directness.  Desktop  Computing  will  give  you  all 
the  Information  you  need  on  computers  in  plain 
English, 


*  W**NE  GfKftM  PUBUC M IQN 


Relief  is  here  for  only  $25.00 

D  YES 

Sign  me  up  for  Desktop  Computing  I  will  get  one  year  of  the  only 
computing  magazine  written  in  plain  English  for  125.00 

Canadian  1  yr  only  US  funds  *27  00        Foreign  1  yr  on^y/US  funds  *35  00 


NAME 


ADDRESS 


CITY 


STATE. 


SIGNATURE 


EXPIRE  DATE 


CARD# 


INTERBANK   * 


Desktop  GompuGAg 

BO  Pixie  Strmt     Fetertxirougrt .  fm  034GB 


321 B6 


Wayne  Green  Books 


AtWRSE 

ITVPK.ITAL 
tlJJOHOMCS 


buUdfwr 


"TRS-80  is  a.  traoemarK  of 

Radio  Shack  Division  of  Tandy  Corp. 


Annotated  BASIC— A  New  Technique  for  Neophytes. 

BASIC  programming  was  supposed  to  be  simple— a  beginner's  programming 
language  which  was  so  near  to  English  that  it  could  be  easily  understood.  But.  in  re- 
cent years,  BASIC  has  become  much  more  powerful  and  therefore  much  more  dif- 
ficult to  read  and  understand.  BASIC  simply  isn't  basic  anymore, 

Annotated  BASIC  explains  the  complexities  of  modern  BASIC,  It  Includes  com- 
plete TRS-80*  Level  li  BASIC  programs  that  you  can  use.  Each  program  Is  annotated 
to  explain  In  step-by-step  fashion  the  workings  of  the  program.  Programs  are 
f  iowcharted  to  assist  you  In  following  the  operational  sequence.  And— each  chapter 
includes  a  description  of  the  new  concepts  which  have  been  introduced. 

Annotated  BASIC  deals  with  the  hows  and  whys  of  TRS-80  BASIC  programming. 
How  is  a  program  put  together?  Why  Is  It  written  that  way?  By  observing  the  pro- 
grams and  following  the  annotation,  you  can  develop  new  techniques  to  use  in  your 
own  programs— or  modify  commercial  programs  for  your  specific  use. 

Annotated  BASIC  Volume  1  coMtins  Projecting  Profits.  Surveyor.  Things  to  Do,  Ta*  Snefter,  Introduction  to 
Digital  Log  it,  Gamelot,  The  Soundex  Coda,  Deduct  ton.  Op  Amp.  Contractor  Cost  Estimating,  (available 
November)  BK73W  $10,95    ISBN  0-^8006-02  S-x 

Annotated  BASIC  Volume  2  contains  Rough  Lumber  Lisi,  Trip  Mileage,  Flight  Plan,  OSCAR  Date,  SWfl/Antanna 
Design.  Supermaze,  Petals  Around  the  Roae,  Numeric  Analysis,  Demons,  Air  Raid,  Geography  Test,  Plumbing 
System  Design  (available  February)  BK7365  110,95    IS8N  {^88006-037-9 

Order  Both  Volumes  and  Save!     BK738402  S1S.9S 

Kilobaud  (Classroom— 

A  practical  course  In  digital  electronics 

by  George  Young  and  Peter  Stark 

Learning  electronics  theory  without  practice  isn't  easy.  And  it's  no  fun  to  build  an 
electronics  project  that  you  can't  use.  Kilobaud  Klassroom,  the  popular  series  first 
published  in  Kilobaud  Microcomputing,  combines  theory  with  practice.  This  is  a  practi- 
cal course  in  digital  electronics.  It  starts  out  with  very  simple  electronics  projects,  and 
by  the  end  of  the  course,  you'll  construe!  your  own  working  microcomputer! 
Authors  Young  and  Stark  are  experienced  teachers,  and  their  approach  is  simple 
and  direct.  Whether  you're  learning  at  home  or  in  the  classroom,  this  book  pro- 
vides you  with  a  solid  background  in  electronics— and  you'll  own  a  computer  that 
you  built  yourself! 

Kilobaud  Klassroom  contains  Gelling  the  Bell  Rolling,  Gates  and  Flip-Flops  Explained,  J.K.  Flip-Flops  and 
Clocked  Logic,  PC  Boards  and  Power  Supplies,  Hardware  Logical  Functions,  Voltage,  Current  and  Power  Sup 
piles,  Transistors.  Diodes  and  OP  Amps,  Pulses  and  More  Pulses.  Counters  and  Registers.  Bus  Traffic  Con- 
Uol,  ROM  and  RAM  Memories,  t/O  Circuitry  Parallel  and  Serial  I/O  Porte. Computet  I/O  III,  Computer  UQ  IV, 
Computet  MO  V,  Processot  Connections.  Finally. .  .The  Kilobaud  Krescendo,  Eproms  and  Troubleshooting, 
Expansions  and  Programming.  Machine-Language  Programming,  Assembly -Language  Programming.  Con- 
necting to  the  Outside  World. 

isbn 048006427-1  (available  December)  BK73B6  $14.95 

The  New  Weather  Satellite  Handbook 
By  Dr.  Ralph  £  Taggart  WB8DQT 

Here  is  the  completely  updated  and  revised  edition  of  the  best-selling  Weather 
Satellite  Handbook— containing  all  the  information  on  the  most  sophisticated 
spacecraft  now  in  orbit.  Dr.  Taggart  has  written  this  book  to  serve  both  the  ex- 
perienced amateur  satellite  enthusiast  and  the  newcomer  The  book  is  an  introduc- 
tion to  satellite  watching  that  tells  you  how  to  construct  a  complete  and  highly  effec- 
tive ground  station.  Not  just  ideas,  but  solid  hardware  designs  and  all  the  instruc- 
tions necessary  to  operate  the  equipment  are  included.  An  entire  chapter  is  devoted 
to  microcomputers  and  the  Weather  Satellite  Station.  And  for  the  thousands  of  ex- 
perimenters who  are  operating  stations,  The  New  Weather  Satellite  Handbook 
details  ail  the  procedures  necessary  to  follow  the  current  spacecraft. 

Weather  Satellite  contains  Operational  Satellite  Systems.  Antenna  Systems,  Weather  Satellite  Receivers.  A 
Cathode  Ray  Tube  {CRT)  Monitor  for  Satellite  Picture  Display.  A  Direct-Printing  Facsimile  System  for  Weather 
Satellite  Display,  How  to  Find  the  Satellite,  Test  Equipment,  Microcomputers  and  the  Weather  Satellite  Si  at  ion, 

star,™ opera,.ons.  isbn o«wow)iw)  available  now!  BK7383  $8.95 


r 


FOR  TOLL-FREE  ORDERING  CALL  1-800-258-5473 
WAYNE  GREEN  BOOKS  •  PETERBOROUGH  NH  03458 

Use  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to  Wayne  Green  Book  Alt:  Sales  •  Peterborough  NH  03458. 
Be  sure  to  include  check  or  detailed  credit  card  informal  ion  (Visa,  Master  Charge  or  American  Express  accepted.) 

No  CO  D.  orders  accepted.  All  orders  add  J  1.50  handling.  Piease  allow  4-6  weeks  alter  publication  for  delivery.  Questions  regarding  your  order? 
Please  write  to  Customer  Service  at  the  above  address. 
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•TR-2400  mt>  FT-207R  SPECIAL        1 
-UMiTE&OFFER-SUBJECT  TOSTPGK  ON  HAND 


MT4  MORSE  TRAINER  $99.35 

VHF 

OROLE  1 44  OB 


$29,95 


IC-2AT 
S1-T 


$249,95 
52  £»?-*?& 


m76PA 

1  ROTATORS 


55.00 
$2865.00 
$1975  00 


:&>.'.#£&#VjSGl<>.-\ttt 


":l 


~-^yy.tt<c*y.< 


vmmmzm 


$165.00 
TAlUrWISTER 

1 

II^H^iRAL^II^MPLIREii 

KENWOOD. 

1 .  00  FOR  CATALOG  AND  USED  UST  A&0 
WE  WILL  ADD  YOU  TO  OUR  MAILING  LIST 

Ho  Sales  Tax  in  Montana. 


iiii. 


CONLEY  RADIO  SUPPLY 
310N.  16THST., 

DILLIN6S,  MT  59101 


NICAD  BATTERY 
CHARGERS 

RAPID   MOBILE  CHARGER 


I 
MOHtl  CM  A  t01  • 


Charge  your  handheld  radio  off  12  volt  source  in  4-6  hours. 
Will  not  overcharge  your  batteries  due  to  automatic  shut- 
off  circuitry.  Equipped  with  cigarette  lighter  ptug  on  the 
input  Side  and  the  appropriate  charging  plug  on  the  output 
side.  Cord  lengths  allow  for  convenient  use  while 
charging!  Modete  available  for  the  Kenwood  TR2400, 
Yaesu  207R,  Tempo  S1 ,  S2,  S4,  S5(  Santec  HT1 200t  Wilson 
MKI I  and  MKIV,  Other  models  available  also.  Please  call  or 
write  for  more  info- 

$34.95 

RAPID  II  CHARGER 


D  I! 


»AFTr.»*     ERA* 


Our  NEW  AC  version  of  the  Rap»d  Mobile  Charger,  Charge 
your  handheld  radio  in  2-3  hours.  Will  not  overcharge 
batteries  due  to  the  same  automatic  shut-off  circuitry 
found  in  our  Rapid  Mobile  Charger.  The  input  is  equipped 
with  a  UL  approved  transformer  and  the  output  with  the 
appropriate  charging  plug.  No  adjustments  necessary  I 
LED  indicator  shows  current  is  flowing  and  all  the  proper 
connections  have  been  made,  Models  available  for 
Kenwood  TR2400,  Yaesu  207Rk  Tempo  S1P  S2,  S4,  S5, 
Santec  HT120Q,  Wilson  MKN  and  MKIV. 


$49.95 


TERMS:  US  &  Canada  add  5%  snipping,  handling  and  insurance. 
All  others  add  10%  (20%  Air  Mail).  COO  add  $2  00  COD  fee.  Ohio 
residents  add  4^%  safes  tax.  Visa/ Mastercard  welcome. 

Satisfaction  Guaranteed 
10  day  unconditional  guarantee!  If  you  are  not  satisfied  with  this 
product,  return  it  within  10  days  in  original  condition  and  we  will 
refund  your  money  (less  shipping  &  handling). 

Dealers  please  inquire 


DEBCO    ELECTRONICS 

P.  O.  BOX  9169  DEPT*  C 

CINCINNATI,  OHIO    45209 

Phone:  (513)  531-4499 


^-330 


Touch-Tune  with  Thumbwheels 

cast  away  darkness 


Ash  Naliawalia  ZL4LMP/K3CIT 
53  Chirnside  Avenue 
Werribee,  Victoria  3030 
Australia 


It  was  well  before  1977 
^  when  my  friend,  Don 
ZL4DS,  designed  a  synthe- 
sized transceiver  using  BCD 


Photo  A.  Direct  thumbwheel-switch  readout  on  the  proto- 
type KR  1000.  (Photo  by  ZL4LM) 


thumbwheel  switches  for 
direct  programming/  re  ad- 
out  (That's  another  story.) 
A  receive-only  version,  the 
KR  1000  was  built  and  a 
prototype,  shown  in  Photo 
A,  was  to  be  sent  for  evalua- 
tion to  Arthur  Cushen,  the 
famous  blind  shortwave  lis- 
tener. 

In  the  past,  blind  radio 
amateurs  and  SWLs  have 
relied  mainly  on  crystal 
markers  or  sighted  spouses 
and  friends  to  provide  fre- 
quency readout.  In  recent 
years,  several  commercial 
aids  have  been  marketed, 
but  they  are  not  always 
compatible  with  existing 
equipment 

I  was  to  take  the  KR  1000 
to  the  1978  annual  conven- 
tion of  the  New  Zealand 
Radio  DX  League  at  Tiwai 
Point,  near  InvercargilL  I 
was  trying  to  figure  out  how 
Arthur  could  "tune  around" 
without  assistance,  when 
the  idea  struck  me! 

How  about  marking  the 
thumbwheel  switches  in 
some  way  so  that  Arthur 
would  have  a  starting 
point?  The  easiest  method 


RLE  OFF 


Photo  B.  Blind  SWL  Arthur  Cushen  finding  his  first  station 
unaided.  (Photo  by  Leo  Miezenbeek) 
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Fig,  1.  Modified  switch. 


would  be  to  file  down  or 
snip  off  the  sharp  tip  of 
each  thumbwheel  switch 
position  corresponding  to 
zero,  just  enough  to  make  it 
feel  different  than  the  other 
numbers.  (Fig.  1  )  A  blind 
person  could  line  up  all  the 
zeros  and  then  flick  down 
each  switch  in  turn  to  arrive 
at  a  desired  frequency. 

Arthur's  face  lit  up  when 
he  dialed  up  his  first  station 
(Photo  B),  "For  the  first  time 
in  many  years  I  have  been 
able  to  tell  the  exact  fre- 
quency of  a  station  without 
the  help  of  anyone  else!"  he 
exclaimed  Later,  he  wrote 
about  his  experience  for 
SWL  publications. 

In  1978,  there  were  no 
popular  commercial  receiv- 
ers or  transceivers  (to  my 
knowledge)  that  used 
thumbwheel  switches,  so  I 
did  not  bother  to  write  this 
article  then.  Today,  it's  a 
different  story.  There  are 
several  examples  around: 
certain  CB-to-10  conver- 
sions, I  com  IC-2A,  AR  240 
series  (in  the  US  known  as 
Tempo  S1/2/5),  etc.  There 
must  be  dozens  of  non- 
amateur  applications,  too. 

Even  if  you  are  not  blind, 
this  simple  mod  may  come 
in  handy  if  you  are  caught 
in  the  dark  or  want  to 
demonstrate  amateur  radio 
to  a  blind  friend,  and 
perhaps  some  manufac- 
turer could  incorporate  the 
idea  as  an  added  feature!  ■ 


MHz  MICROWAVE 
DOWNCONVERTERS 


DOWNCONVERTER 

Assembled $48.50 

2300  MHz  PREAMP 

Kit $25.00 

POWER  SUPPLY 

Assembled. $35.00 

SATELLITE  TV  EARTH  STATION 

•  24  Channel  Receiver 

•  10'  Antenna 

•  Dexcel  120°  LNA 
Call  for  details  and  price 

Also  Available:  Commercial  System  with 
Bogner  Antenna . . .  .  .  $169.00 


2300  MHz 
ANTENNA 


/ 


WITH  BOX 
FOR  DOWN- 
CONVERTER 

$27.50 


PB  RADIO  SERVICE 

1950  E.  PARK  ROW  •  ARLINGTON,  TX  76010 


•>404 


CALL  ORDER  DEPT.  TOLL  FREE 

(800)433-5169 


FOR  INFORMATION  CALL 

(817)460-7071 


RTTY/CW 

Fop  theTRS-BO 


*  A  Trademark  of  the  Tandy  Corp 


R0M-116 

RTTY/CW  Operating  System 

Detailed  brochure  available  on  request 


Featuring: 

1200  BAUD  OPERATION.  Not  limited  to  1 10  baud  be- 
cause Ot  timing  loops.  60,  66,  75  &  100  W. P.M. 
Plus  110. 150.  300.  600  &  1200  baud  operations 

DOSSlblG 

FLEXABILITY  OF  OPERATION.  Instantly  change;  Baud 
Rates;  Program  Mode  (ASCII/baudot);  Program  Status 
SPLIT  SCREEN  VIDEO.  Transmit  &  receive  data  dis- 
played separately. 

REAL  TIME,  Automatic  CW/ID  without  user  interven- 
tion. Automatically  updates        t^^y 
at  end  ot  month  or  year.  ^^=   CRCHlKf 

mkroProdiKts 


Other  features 
include- 

•  Two  Serial  Ports 
»  Fourteen  Buffers 

•  Automatic  CW  ID 

•  Transmit  Control  t 

•  Selective  Call  Feature 

•  Error  Correction 

•  Word  Wrapping 

•  Easy  To  Interlace 
30  Day  Unconditional  Guarantee 

Hardware  requirements:  TRS-80 

Model  1  or  3  16K 
External  terminal  unit. 


ICOM 


FALL  SALE 

Now!  EEB  is  The  Only 

ICOM  Authorized 

Service  Center 

In  The 

North 

East 


Buy  With 
2£L  Confidence 

AT  YOUR  SERVICE 


Dick 

Danny 

Curtis 

Scott 

Larry 

Ned 

George 


•K4EIH 

,WA4SDE 
-WB4KZL 
-WB2YSY 

-K0L8 
-K4SYF 
-W4EV 
Mary  Ellen 
Cheryl 


FULL  ICOM 
LINE  ON  SALE 


ICOM 
IC  2AT 
IC  3  ATM  AT 
IC25A 
IC  730DC 
IC  720ADC 
rC25!A 
IC290A 
IC  451 A 


NET 

$  269.50 
S  299.50 
S  349 
S  829 
SI  349 
$  749 
$  549 
$  899 


SALE 
$242.55 
$269.55 
$314.00 
$739.00 
$1199  00 
$669  00 
M8900 
$77900 


FULL  YAESU  LINE  ON  SALE 


FT  206  R 
FT  70SR 
FT  707 
FT  101MKIII 
FT290R 
FR  7700 
FT  902DM 


$  359,95 
$  359.95 
$  810 
$  925 
$  399 
$  549 
51535 


$323,00 
$323,00 
$729,00 
$799.00 
$359,00 
$479  00 
$1379.00 


606  Stale  Sireel.  P  O  Box  892-R*  Marysville,  WA  98270  •  (206)  659-4279 


Becoming  your  #1  Amateur  Store 
Visit  us  on  your  next  trip  to 
Washington,  DC. 


Call  our  order  desk  toll 
free  for  quote 

(800)  336-8473 

prices  subject  to  change 

Tue-Sat 
10am-4pm  EST 

Technical  information, 
VA  orders  (703)  938-3350 
Store  opens  10am  Tues-Sat 
Close  5pm  Tues,  Wed,  Fri, 
Close  9pm  Thurs,  4pm  Sat 

516  Mill  Street.  N.W. 
Vienna,  Virginia  22180 


OUR  10th  YEAR 
SAME  LOCATION 


**See  List  of  Advertisers  or?  page  130 
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BASSETT  HELIUM 
MOBILE  ANTENNAS 


For 

Commercial,  Amateur, 

and  Government  Services 

Rugged,  low  drag,  high  efficiency 
mobile  antennas  engineered  to 
maintain  resonance  at  all  times. 

Maximum  overall  height  of  only 
70" .  Average  weight  of  only  6  02, 
They  remain  vertical  at  all  speeds. 

Helical  Inductors  sealed  in  helium 
filled  Fibergtass  impervious  to  all 
weather  Adjustable  17-7ph  whips 
and  solid  brass  hardware  chrome 
plated  and  polished. 

Opt  rm  urn  gain  col  I  in  ears  for  VHF 
and  UHF.  Unity  gain  models  for  HF 
Amateur  band  models  are  inven- 
toried for  'off  the  shelf"  delivery. 
Corrlniercials  to  specs. 

Write  or  phone  for  free  brochure 
and  prices  on  Basse  it  mobiles  and 
Helium  Trap  Antenna  Systems. 


REX  BASSETT 

ELECTRONICS,  INC. 

1 633  NE  14th  Ave. PBldg.  11 
FL  Lauderdale,  Fia.  33305 
Tel:  305/561-1400 


4S0TR0N  ANTENNAS 

THE  BEST  THINGS 
come  in  little  packages... 


FOR  80-40-20  METERS 


I 


/ 


NEEDSNORADIALSOR 
MATCHING  DEVICES 


ISOTRONBO 
5d  IISLHtGH 


1SOTRON  40 
31  IN,  HIGH 


I  SOT  RON  20 
t?  \N,H\GH 


t*--1 


ON   PERFORMANCE 

SMALL  ON  SPACE    ",c 

BILAL  COMPANY   [^ 


STAR  ROUTE 


i303!6B7-3219 

FLORISSANT  CO  B0816 


CABLE  TV 
UHF  UP  CONVERTER 

$44.95  .  .  .  (Reg.  $59.95) 

(Shipping  $3.25) 


MICROVERTER  VUC-36 

Converts  Mid  and  Superband  Signals  to 
UHF  Channels  43  to  63,  Allows  all  sets  to 
tune  without  costly  separate  selector 
boxes,  *  Rated  #1.  Accessary  kit  available 
for  $200.  consisting  of  matching  trans- 
former plus  2  jumper  cables, 

Call  or  wnte  for  Free  Catalog 
Other  75  ohm  Cable  Supplies: 

2- way  Cable  Switch, 
F59A  Connectors  .  _ 
MT6UVFM  Back  of  Set  XFMR 

2-way  Splitter.  ...  , 

4-way  Splitter. 

FBI  "F"  Barrel 

RG-59/U  Coax  100%  Foil.  .  . 
Inline  Grounding  Block 

Outdoor  Matching  XFMR $2.25 

Indoor  Matching  XFMR    $1.25 

F61  Chassis  Mt.  Female $  .48 


$4.95 
10/S2.15 

$2.39 

..,  .$2.79 

.  .  $4.39 

$  .48 

$   .10/tt 
,..$1.89 


Parts  shipping  add  10%,  II. 50  minimum. 
COD  add  St. 50.  Fia.  Res.  add  4%. 

NEMAL  ELECTRONICS 

5685  SW  80th  Street,  Miami,  FL  33143 
Telephone:  (305)  661-5534    ^412 


ELECTRIFYING  LOW  PRICES! 
BUY  DIRECT  AND  FIGHTHIGH  PRICES! 


AUTOMATIC  SWR 

4  PEAK  READING  POWER  METERS 

FOR  HF/VMF. 

HF  BAND  MODEL  AT VI    1H  MS. 

frcfefKrar  pern  «v«»ng  mjumtm  aw  fe%  ajBvnwr 
\AWP  rneatufement  turxaon 


SO-lSOMHf 

*.*..    AVE  &  PEP  2  model 


SfMctffurhKw 

Frequency  Coverage       

Pow#r  Measurmq  Modr 

ftF  Power  Bartge  0-200.  1000,  2.000W.  3  ranges      f0% 

Power  kJUTCB    .  . . ..*..,...    AC  FI7V.  60  H? 

Drnwrolora 8"fWj  *  4"fH|  x  SkVjDJ 

Wrt  VHfighl    . ...    13 ft*  |I5  kgjj 


Prcrfpyiar-ai   peafc   reading  wxurmet   vtftn  fuffy  ajtomaoc 
V5  WP  measurement  toncDon 


AVG  £  PEP  2  model 

frXXW.  2  ranges  ww  :  10% 


£f#Qti*nCj,  Cove* *ge 
Ptja**  Mra^rmg  MSflf 
9f  ftmer  Range 


FLAT  RESPONSE  SWR  *  POWER  METERS 

FOR  HF/VHF. 

HF  BAND  MODEL  PM2H 

SWR/Wafl  rfirtCT  speaJty 

rjesgnetf  (o  hw*  ffctt  freiyjeftry  'eiponse 


Frequent  y  Coverage   ...  1  9-60MHz 

PFPbwer  r&nge    ..    0-200,  1.000.  Z0OOW.  3  ranges  !  10% 

Dim-njiom     B"|W,  *  fl '  "|HJ  m  SWfDj 

Nfct  Wfigrn «7  ?  tfcs  llkgj 

VHF  BAND  PM-3V  *SO. 


E*ceirem  powiton  irTrougfHine  5\tfff/Wfctr,  metef  specuiy 
designed  to  Hm  flat  frequency  response 

Tptrfflrflnm 

Frequency  Cn^age  5(H§QA*Hi 

SFPOvwrftinge    .-.-.   MOW.  2  ranges  ;  10%  accuracy 

Omemjon* fflW)  *  41H|  *  St^lDi 

NetWe^t  2  2  Ite  II  tegl 


i 


FOR  HF/VHF. 
HF  BAND  MODEL  PM-SH  *3V 

Tbr  PM-SH  is  espen;%  dengned  to*  mofette  installation  erf 
which  drfpetjonai  uiuplet  Ufidt  and  meter  unit  are  wpaMted 


Specific  attars: 
Frequerxy  Coverage 
HF  PQwri  Rangt 
Power  Requirements   . . 
Atintfsry  lindOdrd 

Chmerrt*XB 

Net  U*ignt 

VWP  MODEL  PM-5V 


IB-34IMH/ 

.  D-20.  20QW  *  IO%aCLu^wy 

1 2V  DC  (For  trxie*  lflurrwiaLon[ 

6ft.  long  ccrmectDf  cable  jrxt 

ve^crc  tor  mod  If  Jnounfinc} 

5=iTWI  "  Z*-|H|  ■  r  1D|  Meter 

3  V'fWI  ■  2>1H|  «  IV  |DJ  COMP**" 

045  in  (200  gram]  Meier 

0  67  tte  MOO  grjrmj  Coupler 


Designed  to  cover  \fl-#r  banti  fNurTtmated  meter  Ji  temvement 

to  the  usr  tn  motilJr  operjuori  A  complete  wt  to  be  n  cfiiplfly 
carton 


$p«clf1cotlDfii; 

Freqi*ency  Coverage 
HF  Rswrff  Range 
Povwr  Hequrerrwiti 
Accrvw>>  IndudeO 

Ownetnona 

Nei  W**gfu 


5O-I50MHT 

0-20,  200W  I  10%  accuracy 

r2v  DC  i to*  meter  idmnnattonj 

flft  long  connectior  CiWe  and 

veX'O  tor  moOrte  mounong 

S  Vrwj  ■  1H-\H\  1 1  jIDr  Meter 

2^'lHjJtlHjDI  Csx<»*er 

045  «tn  J200  gramt}  Mrt^ 

0  67  an  iJOO  grarmj.  Cotpie^ 


Mfq.  byAMGAWM  f  IXCTROMCi  CO»P,  ■  EMtlullw  Dlnrtbut*rtiH4ACAWVLErmONiCS,  INC  *  PO  Box  t4;  Cjlrtabad,  CA  T2004;  Pho«w  |7T4|  494-10) I;  TELEX.'  lit  T4I  MACAW CtBD 
***S6  f^nce?  do  not  incJgefe  iFmpmg  jincr  ramdiing  una  Aft  luojeet  to  chcingp  without  notice. 
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STILL  MORE 
USABLE  ANTENNA 
FOR  YOUR 
MONEY .  . 
PLUS  30  Meters! 
I 


- 


rr 


i 


For  complete  information 
concerning  the  HF6V  & 
other  Butternut  products 
see  your  dealer  or  write 
for  OLir  free  catalog. 


BUTTERNUT 


GARY  AIRPORT 

BOX  356E  Rte  2 

SAN  MARCOS,  TX  78666 


Butternuts  new  HF6V 
automatic  bandswttching 
vertical  lets  you  use  the 
entire  26-foot  radiator 
onSO/75.  40,  30  20  and 
lO  meters  (full  quarter- 
wave  unloaded  perform- 
ance on  1  5  meters).  No 
lossy  traps  Butternut's 
exclusive         Differential 

Reactance  Tuning  cir- 
cuitry uses  rugged  ce- 
ramic capacitors  and 
large-diameter  self-sup- 
porting inductors  for 
radiation  efficiency  and 
DX  performance  un- 
matched by  conventional 
multsband  designs  of 
comparable  height 


^449 


808  N.  Main 
Evans vHle  IN  47711 

GO  SOLID  STATE  WITH  TEN  TEC 
FANTASTIC  PACKAGE  DEAL-SAVE  $700 


LIST    SPECIAL 

546  OMNl-C  Xcvr              $1289 

$995 

255  Pwr  SupprSpkr              199 

149 

444  Hercules  Amp             1575 

1219 

PACKAGE  PRICE      13063 

2363 

Call  or  write  for  other  Ten-Tec  bargain  prices 

SPECIAL  THIS  MONTH 

HAL  CT  2100    , 

. .  caff 

AEA  MSA  Reader 

$275 

AZDEN  PSC3002MfiandfieJd 

call 

CUBIC  ASTRO  103 

$1175 

OAIWA  CNA  1001  Autotuner 

S299 

tCOM  72QA/PwrSupp/Mik 

$1296 

tCOM  730  Xcvr 

$715 

ICOM  25A2m  Mobile 

$315 

ICOM  2AT/3ATJ4ATHandhelds 

call 

KANTHONICS  M  Ini  Reader  package 

$259 

MF  496  Keyboard 

$290 

MIRAGE  Blu82m.Amp 

155 

SANTEC  Handhekfs 

call 

VOCOM  2w  m/25w  out  2m  Amp 

75 

4t0  812-422-0231 

MON  ffll  9AM-6PM  •  SAT  9AM-4PM 

^^^^^^    At  it*1  .ri  <r  ni/r  rrekv  Ltnn  used  cquntrrvit  ■  •■'    ■ 


COAX  SWITCHES 

from  Barker  &  Williamson,  Inc. 


Model  593 

*  Single  Pole  3 
Position     wtlh 
grounding  of  all 
unused  positions 

•  Crosstitk  (mea- 
sured at  30  MHz)  to  -45db  between  ad- 
jacent outlets  and  60  db  between  alter 
nate  outlets 

$19.95 


Model  594 

•  2  Pole  2  Position 

•  Crosstalk  45db 
(measured   at   30 
MHz) 

$22.00 


Specifications  for  both  switches 

•  Power  *  KW-2  KW  PEP 

•  Impudence  50-75  ohms 

•  VSWR  1  2  1  up  to  150  MHz 

•  Dimensions  1 V  high,  5*  wide,  3  deep 

•  weight  1  lb 

•  Mount  Wall  or  desk 


•**  n      Available  ai  your  B&W  dealer 


B'W 


Barker  a  w*i!iam*on  Inc. 
i0C*nai  SI  &n«oi.  Pa.  19007 
Telephone  (2t5|  7B8-S5S1 


UPDATE  YOUR  2M  RIG 


SCANNERS: 


IC2AT 

KENWOOD  TR7400  A,  TR76GG\  IC22S 

4  TR7625 

TEMFO{S^1.S^A  S-2.  S-51 

KDK2015,  KOK2016A. 

YAESU  FT227R 

MIDLAND  13-510.  13-513 

CLEGG  FM  28 

KIT  PRtCE  $39.95 

(TEMPOS  IC2AT 

PREASSEMBLE0  ONLY) 

SPECIAL  PREASSEMBLED:  REG 

S59.95  SPECIAL  NOW  $49.35 


ALm>RESUM£  SCAN 
MOOULES 


YAESU  FT227RA,  FT227RB, 

FT  207R,  CPU2500R 

AZDEN.  PCS2000,  PCS2680, 

ICOM   IC255A 


FM  ADAPTER 
NOW  AVAILABLE 


CONVERTS  EXISTING  HF 

TRANSCEIVERS  TO 

1MAFM 

Kit  $39  95 
Preassembled  $49.95 


INCLUDE  $1.50  FOR 
POSTAGE  AND  HANDLING  PER  ITEM 

AED  ELECTRONICS 

Tet  514  737  7293 

P.O.  Bo*  730,  Snowdon  Station 

Montreal  Quebec  H3X  3X8  Canada 


*^3 


FREE! 

1982 

DISCOUNT 

ELECTRONICS 

CATALOG 


JOIN  THE  PAK! 


Send  for  our  Free  catalog  and  become  d 
member  ot  Qui  exclusive  Par*    Ou*   .     * 


members  receive  Poly  Pahs. 
e*ciltng  catalog  several 
limes,  a  year    We  offer 
Penny  Sales   Free 
Premiums  and  Low 


Low  Prices  on  a  wide  variety  ot 

Electronic  Products  suc^  a>  Computer  Periph 

era's  Integrated  Circuits  Speakers  Audio 
Equipment  Rechargeable  Bdttenes  Soldi  Piod 
uCls  Semiconductors  and  much  much  more" 
Take  advantage  ot  our  2b  vear*i  ds  America  h 
loremosl  Suppliei  ot  discount  eieciionun 


RUSH  ME  YOUR  FREEOiSCOUNTCATALOG! 

NAME:    

ADDRESS:   

CITY:    

STATE:  


ZIP 


CLIP  AND  MAIL  COUPON  TODAY  TO 

POLYPAKSJNC.    *-sa 

P  0  Bok  942,  ST1 
V  S  LYNNFIELO,  MA  01940 


617    24  5    it 2 1 


^See  Lt&t  of  Advertisers  on  page  J3Q 
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THERE  IS  A 

DIFFERENCE 
IN  QUARTZ 

CRYSTALS 

Internationals  leadership  in  crystal  design  and 
production  is  synonymous  with  quality  quartz  crystals 
from  70  KHz  to  1 60  MHz.  Accurately  controlled 
calibration  and  a  long  list  of  tests  are  made  on  the 
finished  crystal  prior  to  shipment. 

Ttiat  is  why  we  guarantee  International  crystals 
against  defects,  material  and  workmanship  for  an 
unlimited  time  wtven  used  in  equipment  for  which  they 
were  specifically  made. 

Orders  may  be  placed  by  Phone:  405/236-3741. 
TELEX:  747-147.  CABLE:  Incrystal  ■  TWX: 
910-831-3177-  Mail:  International  Crystal  Mfg.  Co  t  lnaf 
10  North  Leet  Oklahoma  City,  Oklahoma  73102. 

Write  for  information. 


ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  satellite  corporation 
(AMSAT),  P.O.  box  27,  Washington,  DC 
20047.  Please  write  for  application. 

For  a  FREE  SAMPLE  COPY  please 
send  $1  to  cover  First  Class  Postage 
and  handling  to:  Orbit,  221  Long 
Swamp  Road,  wolcott,  CT  06716. 


MORSE 

RTTY 
r  ASCII 


QUALITY  AT  AN   AFFORDABLE  PRICE 


MKB-2000 

•  Complete  set  of  alphanumeric,  punctuation,  and 
special  function  keys  CQ,DE,BK,KN,SK,ARrAStBT 

•  500  character  text  buffer  with  BREAK  feature 

•  1 0  re  p  (  og  ramm  able  40  ch  aracte  r  m  es  sag  e  me  mo  r  ie  s 

•  1-199  WPM,  Weight  &  Interchar.  space,  Random  Code 

•  Built-in  1 10  VAC  power  supply 

•  Buffer/Memory  fullness  indicators 

•  1  year  warranty  on  parts  and  labor 

•  Attractive  anodized  brushed  aluminum  and  gray 
wrinkle  finish  case,  only  13,3  x  9.4  x  3.5  In. 

•  RTTY/ASCII  option  includes— "Brag  Tape"  interface, 
CW  ID,  QBF  and  RY  test  messages,  auto  CR/LF  and 

LTWRG  shift  60,66.75,1  OO.T 32  WPM  Baudot  110,300  baud  ASCII 

•  Qt  h  er  o  pt  ton  s — Memo  ry  e  %  pan  s  i on .  A  FSK  mod  u  I  ato  r 


MVD-1000 


•  Copies  Morse  Code  directly  from  your  receiver 

•  Automatic  speed  tracking  with  self  calibration 

•  6-60  WPM  Speed  range 

•  Manual  speed  tracking  to  give  operator  more 
control 

•  Active  filters  and  digital  sampling  for  increased 
notse  rejection 

•  Operates  with  any  TV  set,  no  expensive  monitor 
needed 

•  Two  page  display  with  16  lines  of  32  characters  per 
page 

•  Attractive  anodized  brushed  aluminum  and  gray  wrinkle 
finish  case,  only  3  x  10  x  10  in. 

•  RTTY/ ASCII  option  includes  demodulator 


MKB-2000  (Morse  Only) 
RTTY/ASCII  Option 


Send  For 


Free  Information 


$319.00 

5000 


MVD-1000  (Morse  Only) 
RTTY/ASCII  Option 


$369.00 

89,00 


Atid$5.QQper  unit  for  shipping  U.S.A. 


DC M/ EL  EC  TRQNICS,  INC. 


787  BRIAR  LANE,  BELOIT,  WISCONSIN  53511      (608)  3620410 
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M  Handheld  FM  Transceiver 
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Larry  Autiman  WA4VYR 
Rie.  1,  Box  166 
Sylvester  CA  31791 


Put  Talking  Time 
on  Your  Repeater 

a  Sharp  idea 


Repeaters  everywhere 
have  doodads  of  every 
sort,  one  of  which  is  a  time- 
announcement  machine. 
Historically,  these  talking 
clocks  were  very  expensive, 
bulky,  and  just  plain  hard  to 


COR 


ID 
CONTROL 

L0G,C  -« 


CLOCK 
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CONTROL     * 


TfUUffiiSTOft 


CLOCK 

EXTERNAL 
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use.  Recently,  Sharp  (mak- 
ers of  calculators,  watches, 
refrigerators,  microwave 
ovens,  and  such)  intro- 
duced a  talking  clock.  This 
low-priced  device  sells  for 
about  $79  and  is  just  ideal 


OSCILLATOR 
£N4fiLE 


lID    TONE 

I  7  OUTPUT 


*  CLOCK  *O0r0 


PT7    SWITCH 


i  mwv- 


{ 


->PTT 


->  PtN  3   OF  555 


4  PIN  a  OF  555 


Fig.  I.  Talking  Time  interface. 


*5v  OB    **2v 
A 


Fig.  2.  C/ocfc  t/mer.  CT  through  C3  are  tantalum. 


for  interfacing  to  a  repeat- 
er. 

About  the  Clock 

The  clock  can  be  found 
in  most  discount  distribu- 
tion center  catalogs.  The 
model  number  is  CT-660,  It 
is  a  small  electronic  clock 
with  a  liquid-crystal  display 
(LCD)  and  a  small  speaker 
on  the  top.  The  case  is  plas- 
tic with  a  metal  top.  All 
controls  are  on  the  bottom 
in  a  covered  compartment 
except  an  auxiliary  push- 
button switch  which  acti- 
vates the  time  announce- 
ment. Power  is  furnished  by 
two  AA  batteries.  A  mercu- 
ry-type battery  is  preferred 
and  will  last  about  a  year 
during  normal  use,  but  the 
life  of  the  batteries  will  be 
shortened  by  high  usage  of 
the  voice  synthesizer 

Setting  the  time  is  easy 
Just  flip  open  the  cover  on 
the  back,  slide  the  Time/ 
Alarm  switch  over  to  the 
left,  to  the  Time/Set  posi- 
tion, Press  the  Hour  button 
to  set  the  hour.  Then  set  the 
minutes  in  a  similar  man- 
ner. Unlike  most  electronic 
clocks,  holding  the  button 
down  does  not  cause  the 
clock  to  advance.  The 
clock    will    announce    the 


hours  and  minutes  as  you 
press  the  button  After  you 
have  the  correct  time,  press 
the  Set  button  which  loads 
the  programmed  time  into 
the  clock.  Failure  to  press 
the  Set  button  will  result  in 
the  time  being  lost  when 
you  return  the  switch  to 
normal 

The  regular  time  and 
alarm  functions  are  provid- 
ed as  in  any  electronic 
clock,  but  you  have  several 
options.  One  option  is  time 
on  the  LCD  without  voice 
announcement  or  alarm,  A 
second  option  is  an  alarm 
function  that  wakes  you  to 
a  tune;  if  you  fail  to  rise,  it 
informs  you  that  it  is  now 
five  minutes  later  and  you 
are  late.  The  last  time  op- 
tion is  the  alarm  previously 
described,  plus  half-hour 
and  on-the-hour  automatic 
time  announcements.  Oth- 
er functions  besides  time 
and  alarm  are  talking  timers 
[5  minutes  and  30  minutes) 
for  you  darkroom  people 
and  stopwatch  functions 
for  you  joggers. 

The  most  interesting 
thing  about  the  clock  is  the 
voice  It  is  produced  by  a 
read  only  memory  (ROM) 
containing  the  voice  pro- 
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gram,  a  digital-to-analog 
(D/A)  converter,  and 
clock/CPU  LSI  chips  The 
voice  is  a  digital  recording 
of  a  male  voice.  The  person 
whose  voice  Sharp  used  to 
make  the  ROM  recording 
was  very  articulate  in  his 
enunciation  of  the  words. 
Although  the  voice  sounds 
vaguely  like  the  voice  of  a 
Cyfon  Centurion  from  "Bat- 
tlestar  Calactica,"  it  is  very 
easy  to  understand.  To  be 
fair  about  it  though,  it  is 
not  as  bad  as  one  might 
imagine.  Matter  of  fact,  it  is 
better  than  most  computer 
voice  synthesizers  that  I 
have  heard,  and  the  whole 
thing  is  only  about  lA  "  high, 
2"  deep,  and  4"  wide  It  is 
amazing  that  it  can  do  so 
much  and  be  contained  in 
such  a  small  package.  It  is 
just  the  thing  to  round  out 
your  package  of  bells  and 
whistles  on  your  repeater. 

The  Connections 

Naturally,  merely  plac- 
ing the  Talking  Time  atop 
the  repeater  cabinet  is  not 
all  the  interfacing  required. 
The  problem  is  to  connect 
the  audio  from  the  clock  to 
the  repeater  and  somehow 
to  trigger  the  voice  when 
you  want  it  to  give  you  the 
time.  On  our  146.22/82  re- 
peater here  in  Albany  (a 
Motorola  Motrac),  a  couple 
of  us  decided  that  we 
wanted  the  time  to  be  an- 
nounced immediately  after 
the  ID 

Fortunately,  the  clock 
has  very  easy  hookup 
points.  All  that  is  needed  to 
trigger  the  voice  is  a  short 
on  the  "external  key"  pins 
Sharp  thoughtfully  located 
on  the  left  side  of  the  case. 
Audio  is  brought  out  by  ei- 
ther making  a  small  hole  in 
the  case  or  by  soldering 
wires  to  the  external  key 
pins  inside  and  running  all 
the  wires  out  the  hole  al- 
ready in  the  case.  Internal 
connections  consist  of:  1 }  A 
wire  connected  to  the  nega- 
tive battery  terminal;  2)  A 
wire  connected  to  the  low 
side  of  the  speaker;  and  3}  A 

**$**  List  of  Aavems&rs  on  page  *3Q 


wire  connected  to  each  of 
the  external  key  pins. 

The  only  difficult  wire  to 
locate  is  the  low  side  of  the 
speaker.  To  locate  this  con- 
nection, position  the  clock 
with  the  volume  control  on 
your  right;  with  the  top  off 
the  clock,  locate  the  two 
speaker  wires.  I  might  note 
at  this  point  that  it  is  some- 
what difficult  to  remove 
the  top  cover  of  the  clock. 
Remove  the  three  screws  in 
the  case— one  is  visible, 
one  is  in  the  battery  com- 
partment, and  the  other  is 
hiding  under  the  cover, 
which  must  be  totally  re- 
moved to  gain  access. 

After  the  screws  are  out, 
push  out  gently  on  the  in- 
side of  the  battery  compart- 
ment while  pulling  up  on 
the  top  cover  to  pop  it  off 
the  plastic  tabs.  Now  notice 
that  near  the  rear  left  of  the 
circuit  board  is  a  screw  that 
secures  the  board.  There 
should  be  several  com- 
ponents sandwiched  in 
there  and  the  ground  wire 
from  the  battery  terminal. 
The  low  speaker  wire  is  the 
speaker  wire  nearest  the 
screw  The  high  speaker 
wire  has  next  to  it  a  wire 
that  goes  across  the  board 
to  a  spot  near  the  volume 
control.  The  clock  that  I 
had  had  an  extra  hole 
already  in  the  board  at  the 
speaker  low  point  and  all  I 
had  to  do  was  solder  a  wire 
in  that  hole,  That  is  all  there 
is  to  the  clock  connections 

The  Interface 

To  make  the  clock  oper- 
ate the  repeater,  a  small  in- 
terface had  to  be  con- 
structed. Wishing  the  time 
to  be  announced  after  the 
ID  meant  that  a  signal  from 
the  ID  could  start  the  time 
sequence.  Not  wanting  to 
make  major  changes  in  the 
ID  unit  itself,  I  decided  that 
the  already  existing  PTT  sig- 
nal could  be  used  as  a  trig- 
ger for  the  clock.  In  our  ID 
unit  there  is  a  line  which 
goes  high  (  +  5  V  dc)  and 
turns  on  the  keying  transis- 
tor. This  transistor,  in  turn, 
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and  you'll  like  Lacue! 
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turns    on    the    actual    PTT 
transistor.  Refer  to  Fig,  1 
When  the  line  is  high,  the 
repeater  is  keyed, 

The  simplest  way  to  trig- 
ger the  voice  was  to  build 
up  a  555  timer  which  is  ac- 
tivated by  the  line  going 
back  low— which  only  hap- 
pens after  the  ID  The  555 
timer  is  set  so  that  it  is  ac- 
tive for  only  as  long  as  it 
takes  for  the  time  to  be  an- 
nounced. See  Fig  2  for  the 
schematic  of  the  timer  cir- 
cuit. 

How  It  Works 

The  negative  transition 
of  the  ID  PTT  line  from  high 
to  a  low  is  coupled  across 
C1,  producing  a  negative- 
going  spike.  This  spike  trig- 
gers the  555  timer.  Pin  3  of 
the  timer  goes  to  a  high 
value.  This  high  is  coupled 
through  CR1  to  the  base  of 
your  keying  transistor  to 
key  your  repeater.  (The  555 
timer  can  source  200  mA  of 
current,    so    added    drive 


should  not  be  necessary.) 
Also  connected  to  pin  3 
through  a  1 -megohm  resis- 
tor is  an  FET  switch,  The 
two  wires  from  the  external 
key  should  be  connected  as 
shown  At  the  same  time 
that  the  repeater  is  keyed, 
the  Talking  Time  is  trig- 
gered by  the  FET  switch. 
Audio  is  injected  at  the  out- 
put of  the  ID  unit  and  the 
volume  control  adjusted  to 
control  the  level  of  the 
voice. 


Conclusion 

Get  your  club  to  get  a 
Talking  Time  and  add  time 
to  your  repeater.  It  is  a  neat 
project  that  can  be  done  in 
an  afternoon  without  diffi- 
culty, I  used  a  PC  board  but 
Vectorboard®  could  be 
used  as  well.  A  service  man- 
ual is  available  from  Sharp 
which  is  quite  detailed  in  its 
description  of  the  clock,  in- 
cluding timing  diagrams 
and  a  parts  list.  Have  fun 
with  this  project!  ■ 
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SOCIAL  EVENTS 


Listings  tn  this  column  are 
provided  free  of  charge  on  a 
space-available  basis.  The 
following  information  should  be 
included  in  every  announce- 
ment: sponsor,  event.  dater 
time,  place,  city,  state,  admis- 
sion charge  (if  any),  features, 
talk-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  receded  two 
months  prtor  to  the  month  in 
whtch  the  event  takes  place. 

SOUTH  BEND  IN 
JAN  3 

A  hamf est  swap  and  shop  will 
be  held  on  Sunday,  January  3, 
1982,  at  Century  Center,  down- 
town on  US  33  one  way  north 
between  the  St.  Joseph  Bank 
Building  and  the  river,  South 
Bend  IN.  Tables  are  $3.00  each. 
There  Is  a  half  acre  of  carpeted 
room  in  the  same  building  as  the 
industrial  history  museum*  Talk^ 
in  on  .52/.S2,  .99^.39,  .93Z.33, 
.78/. 18,  .69/.09,  and  144.83/ 
145.43,  For  more  information, 
contact  Wayne  Werts  K9IXU, 
1889  Riverside  Drive,  South 
Bend  IN  46616,  or  phone  (219)- 

233-5307. 

WEST  ALUS  Wl 
JAN  9 

The  West  AUis  RAC  will  hold 
its  10th  annual  all-indoor  Mid* 
winter  Swapfest  on  Saturday, 
January  9,  1982,  beginning  at 
8:00  am  at  the  Waukesha  Coun- 
ty Exposition  Center.  Advance 
tickets  are  $Z0O  and  tickets  at 
the  door  are  $3.00;  Reserved 
4-foot  tables  are  $3,00,  at  the 
doort  $2.00,  and  on  the  balcony, 
free.  Included  with  the  ticket  will 
be  a  50c  coupon  toward  a  sand- 
wich purchase.  Prizes  will  be 
awarded.  For  more  information, 
write  1982  Swapfest.  PO  Box 
1072,  Milwaukee  Wl  53201. 

RICHMOND  VA 

JAN  10 

The  Richmond  Amateur  Tele- 
communications Society  will 
hold  its  annual  Frost f est  on 
Sunday,  January  10,  1982,  from 
8:00  am  to  4:00  pm  at  the  Virgin- 
ia State  Fairgrounds,  Richmond 
VA.  Admission  is  13.00  plus  a 
table  charge  for  exhibitors  and 
flea-market  displays.  Overnight 
trailer    parking    with    complete 


hookups  will  be  available  at 
$7.00  per  night.  Various  prizes 
will  be  given  away  during  the 
day  with  three  main  prizes  to  be 
awarded  at  3:00  pm.  There  will 
be  approximately  one  acre  of  in- 
door heated  and  well-lighted 
space.  Talknn  on  146.34/.94, 
146.28/.88.  and  146,52.  For  addi- 
tional information,  call  Joe 
Stern  W4LD  at  (804)-737-0333. 

OAK  PARK  Ml 
JAN  10 

The  Oak  Park  Amateur  Radio 
Club,  Inc.,  will  hold  its  annual 
Swap  &  Shop  on  Sunday, 
January  10,  1982t  from  8:00  am 
to  3:00  pm  at  the  Oak  Park  High 
School,  at  the  corner  of  Oak 
Park  Boulevard  and  Coolidge 
Highway,  Oak  Park  Ml.  Atfmis* 
sion  is  $2.00  per  person. 
Children  12  and  under  will  be  ad- 
mitted  free.  Activities  will  in- 
clude a  league  table,  a  door 
prize  drawing,  and  a  raffle  for 
YLs.  There  will  be  free  parking 
available  as  well  as  food  and 
refreshments,  Talk*in  on 
146,047.64  and  14652.  For  addi- 
tional information  or  reserva- 
tions, send  an  SASE  to  Rob 
Numerick  WB8ZPN,  23737 
Couzens,  Hazel  Park  Ml  48030, 
or  phone  (313)-39M189. 

SOUTHFIELD  Ml 
JAN  17 

The  Southfield  High  School 
Amateur  Radio  Club  will  hold  its 
annual  Swap  &  Shop  on  January 
1 7,  1982,  from  8:00  am  to  3:00  pm 
at  Southfieid  High  School, 
24675  Lahser,  Southfleld  ML 
Doors  will  open  at  6:00  am  for 
exhibitors.  Admission  is  S2.00. 
Reserved  8-foot  tables  are  $8.00 
each  and  must  be  paid  for  in  ad- 
vance. Tables  will  also  be 
available  at  the  door  There  will 
be  lots  of  parking,  food,  and 
door  prizes.  For  more  informa- 
tion and/or  reservations,  write 
Robert  Younker,  Southfield 
High  School,  24675  Lahser, 
Southfield  Ml  48034,  or  phone 
(313J-364-8210. 

STUART  FL 
JAN  30 

The  Martin  County  Amateur 
Radio  Association  will  hold  its 
annual  Picnicfest  Hamfest  on 


Saturday,  January  30f  1982, 
from  8:00  am  to  3:00  pm  at 
Langford  Park,  Jensen  Beach 
FL  Admission  will  be  free.  There 
will  be  picnic  areas  available 
and  a  playground  for  the 
children.  For  further  details, 
contact  Vern  WA4GQY  at 
(305}-334-6220,  Don  W40ST  at 
(305}- 286-0500,  or  Mike  WA4GUH 
at  (305)^334-6000  or  (305)-878- 
7111. 

ARLINGTON  HEIGHTS  IL 
FEB  7 

The  Wheaton  Community 
Radio  Amateurs  will  hold  their 
annual  hamfest  on  February  7, 
1982t  beginning  at  8:00  am  at  the 
Arlington  Park  Race  Track  EXPO 
Center,  Arlington  Heights  IL. 
Tickets  are  $3  00  at  the  entrance 
and  $2.50  in  advance.  There  will 
be  free  flea-market  tables,  ex- 
panded floor  space,  parking, 
awards,  and  a  large  commercial 
area,  including  the  new  com- 
puter section.  Talk-in  on 
146.01/.61  and  146.94.  For  com- 
mercial info,  call  WB9TTE  at 
(31 2J-766- 1684:  for  general  info, 
call  WB9PWM  at  (312)^29-1427. 
For  tickets,  send  an  SASE  to 
WCRA.  PO  Box  QSL,  Wheaton 
I L  60187. 

TRAVERSE  CITY  Ml 
FEB  1 3 

The  Cherry  I  and  Amateur  Ra- 
dio Club  will  hold  its  ninth  annu- 
al Swap  "N  Shop  on  Saturday, 
February  13, 1982,  from  8:00  am 
through  2:30  pm  at  the  Immacu- 
late Conception  Middle  School 
gymnasium,  218  Vine  Street, 
Traverse  City  ML  General  admis- 
sion is  $2.50  and  single  tables 
are  $3.00.  Talk-in  on  146.85  and 
146.52.  For  further  information, 
contact  Jerry  Cermak  K8YVU, 
Chairman,  3905  Slusher  Road. 
Traverse  City  Ml  49684.  An  SASE 
will  be  appreciated. 

MARLBORO  MA 
FEB  14 

The  Algonquin  Amateur  Ra- 
dio Club  will  hold  an  electronics 
flea  market  on  February  14, 
1982T  at  the  Marlboro  Junior 
High  School  cafeteria.  Marlboro 
MA.  Sellers  will  be  able  to  set  up 
from  9:00  am  to  10:00  am  and 
doors  will  be  open  from  10:00  am 
until  2:00  pm.  Admission  Is 
$1.00.  Tables  are  $5.00  if  a  writ* 
ten  reservation  is  made  before 
February  7r  1982,  and  $7.50  for 
any  tables  remaining  after  that 
date.  Refreshments  will  be  avail- 
able. Talk-in  on  .01/.61  and  .52. 


For  reservations,  contact  Mac 
W1BK,  128  Forest  Avenue,  Hud- 
son MA  01749. 

MANSFIELD  OH 
FEB  14 

The  Mid-Winter  Hamfest/Auc- 
tion  will  be  held  on  Sunday,  Feb- 
ruary 14.  1982,  at  the  Richland 
County  Fairgrounds,  Mansfield 
OH.  Doors  will  open  to  the  pub- 
lic at  8:00  am.  Tickets  are  $2.00 
in  advance  and  $3.00  at  the  door. 
Tables  are  $5.00  in  advance  and 
$6.00  at  the  door.  Half  tables  are 
available.  Features  will  include 
prizes,  an  auction,  and  a  flea 
market,  all  in  a  large  heated 
building.  Talk-in  on  146.34/.94. 
For  additional  information,  ad- 
vance tickets,  and/or  tables. 
send  an  SASE  to  Harry  Friet- 
chen  K8HF,  120  Homewood 
Road,  Mansfield  OH  44906,  or 
phone  (41 9)-529- 2801. 

VERO  BEACH  FL 
FEB  20 

The  Treasure  Coast  Hamfest 
will  be  held  on  February  20, 
1982,  at  the  Vero  Beach  Com- 
munity Center,  Vero  Beach  FL 
Admission  is  $2.00  in  advance 
and  $2.50  at  the  door.  Features 
will  include  prizes,  drawings,  a 
QCWA  luncheon,  and  taiJgatlng. 
TaiMn  on  146.1^73,  146.52/.52, 
146.04^.64,  and  222.34/223.94. 
For  additional  information,  write 
PO  Box  30BS,  Beach  Station, 
Vero  Beach  FL  32960. 

ELKIN  NC 
FEB  21 

The  fifth  annual  Elkin  Winter 
Hamfest  will  be  held  on  Sunday, 
February  21 ,  1982,  at  the  Elkin 
National  Guard  Armory,  located 
one  mile  from  Interstate  77  at 
exit  85T  Elkin  NC.  Breakfast  and 
lunch  will  be  served  at  the  ham- 
fest by  the  Foothills  ARC  of 
Wilkesboro  NC  and  the  Briar- 
patch  ARC  of  Galax  VA.  Talk-in 
on  144.77m5.37T  146.22/146.82, 
and  146.52.  For  table  reserva- 
tions, ticket  inquiries,  or  other 
information,  contact  Earl  Day 
WB4GQP,  131  Harris  Avenue,  El- 
kin NC  28621,  or  phone  (919)*835- 
3509. 

GLASGOW  KY 
FEB  27 

The  annual  Glasgow  Swap- 
fest will  be  held  on  Saturday, 
February  27,  1982,  beginning  at 
8:00  am  CST  at  the  Glasgow 
Flea  Market  Building,  2  miles 

Continued  on  page  J  33 
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THE  AEA  MBA  RO 

-A  SECOND  GENERATION 

MORSE/RTTY  READER 

RTTY/Morse-code  readers  are 
rapidly  gaming  acceptance  in 
the  amateur  community,  and  for 
a  good  reason — a  reader  allows 
people  to  sample  the  activity  on 
RTTY  without  making  the  sub- 
stantial outlay  required  for  a 
complete  system.  And  while  lew 
will  admit  to  it,  there  are  an  aw- 
ful lot  of  people  having  an  awful 
lot  of  fun  copying  CW  with  these 
things!  Consequently,  AEAns  in- 
troduction of  the  MBA-RO 
reader  came  as  no  surprise  AEA 
has  earned  a  reputation  as  a  ma- 
jor Innovator  in  sophisticated 
Morse  keyers,  so  it  seems  logi- 
cal that  they  would  introduce  an 
equally  sophisticated  code 
reader,  and  In  fact  they  have, 

The  AEA  MBA-RO  is  a  micro- 
processor-controlled reader 
designed  to  display  Morse, 
Baudot,  and  ASCII  codes.  While 
hardly  the  first  such  device 
available  lo  the  radio  amateur, 
the  MBA*RO  incorporates  sever- 
al important  improvements  over 
the  first  generation  of  readers. 

The  Features 

The  MBA-RO  is  housed  in  an 
attractive  metal  cabinet,  meas- 
uring 8*3/4"  x  5-7/8"  x  2",  A 
thirty-two  character  vacuum  flu- 
orescent display  allows  the  op- 
erator to  see  more  of  a  sentence 
than  readers  which  display  only 
eight  or  ten  characters  at  a  time. 
This  is  useful  under  any  condi- 
tions, but  is  particularly  helpful 
when  high  levels  of  QRM  make 
for  rough  copy;  It's  much  easier 
to  make  sense  out  of  garbled 
copy  when  several  words  are 
available  for  viewing. The  bright 
blue  digits  make  the  display 
readable  even  under  high  ambi- 
ent lighting  conditions. 

Underneath  the  display  are 
three  knobs.  The  one  on  the 
right  is  the  mode  and  speed  se- 
lector. Speeds  of  60,  67,  75,  and 
100  wpm  are  provided  for  Baud- 
ot RTTY,  and  ASCII  can  be  dis- 
played at  either  110  or  300  baud. 
Speed  in  the  Morse-code  posi- 
tion is  tracked  automatically,  up 
to  99  wpm.  There  is  a  second 
Morse-code  position  that  caus- 


es the  speed  to  be  displayed  on 
the  far  right  of  the  display. 

On  the  left  side  of  the  display 
is  the  filter  selector.  While  most 
code  readers  use  only  the  mark 
frequency  for  decoding  RTTY, 
AEA's  engineers  chose  to  in- 
clude filters  for  both  the  mark 
and  the  space  frequencies.  This 
is  the  method  used  in  virtually 
all  demodulators  designed  for 
use  with  traditional  RTTY  equip- 
ment, and  it  provides  more  ac- 
curate decoding  under  high 
QRM  conditions.  Prototype 
samples  of  the  MBA  were  cap- 
able of  tuning  only  one  shift,  but 
two  shifts  are  included  on  pro- 
duction models.  Our  test  unit 
was  equipped  to  copy  170-Hz 
and  425-Hz  shifts,  allowing  copy 
of  news  services  as  well  as  HF 
ham  activity.  Those  who  live 
where  there  is  RTTY  activity  on 
VHF  may  wish  to  retune  one  of 
the  filter  positions  for  an  850-Hz 
shift.  This  is  a  simple  procedure 
requiring  an  accurately  calibrat- 
ed audio  generator.  If  you  don't 
feel  like  retuning  one  of  the 
filters  but  wish  to  copy  a  non- 
standard shift,  you  can  place 
the  filter  in  the  CW  position  and 
decode  only  the  mark  f  requenly. 
Finally,  all  filters  can  be 
switched  out  completely. 

The  control  in  the  very  center 
of     the     MBA     is     marked 


"Threshold."  and  above  this  are 
two  LEDs  marked  "Tune."  The 
control  and  LEDs  are  used  to 
make  fine  adjustments  of  the 
MBA's  filters.  More  on  the  use  of 
these  later, 

On  the  left  side  of  the  reader 
is  a  row  of  jacks,  There  is  a  13- V 
power  input  (13  V  dc  ±  2  V  at  500 
ftiA),  audio  input,  audio  output, 
and  key  input.  The  audio  input 
can  be  connected  to  the  speaker 
output  of  a  receiver,  and  an  ex* 
ternal  speaker  to  the  output  of 
the  MBA.  The  key  jack  can  be 
wired  in  parallel  with  a  keyer,  as 
long  as  it  is  wired  for  positive 
keying.  An  external  RTTY  de- 
modulator can  also  drive  the 
reader  through  this  jack. 

In  Use 

Getting  the  MBA-RO  on  line 
couldn't  be  much  easier  A  smal  I 
bag  of  plugs  is  provided,  and  a 
few  minutes  spent  with  a  solder- 
ing iron  should  produce  atl  the 
necessary  power  and  audio 
cables.  Making  it  display  of  f-the- 
air  code  can  be  a  bit  frustrating 
until  you  have  a  clear  under 
standing  of  how  the  Threshold 
control  works.  Reading  the  man- 
ual should  clear  up  any  prob- 
lems. I  tried  CW  operation  first, 
which  was  extremely  simple  us- 
ing my  IC-701  with  its  narrow 
audio  filter  switched  in.  The  CW 
filter  in  the  MBA  is  so  sharp  (100 
Hz!)  that  I  really  don't  need  the 
(corn's  narrow  filter— I  just  use 
it  to  make  tuning  easier.  The 
center  of  the  filters  in  both  the 
Icom  and  the  MBA  are  very  close 


to  the  same  frequency,  so  peak- 
ing a  signal  in  the  center  of  the 
receiver's  passband  ensures 
good  copy  on  the  reader.  I  find  it 
necessary  to  ride  the  audio  gain 
control  a  little  more  than  with 
other  readers  I  have  used;  per- 
haps a  tighter  age  stage  would 
help  here. 

The  area  where  most  readers 
show  their  limitations  is  in  copy- 
ing poorly  sent  CW,  Most  hams' 
fists  are  sloppy  at  best,  and  it  is 
pretty  hard  for  a  small  computer 
to  decipher  some  of  the  stuff  we 
try  to  pass  off  as  Morse.  The 
MBA  produces  copy  as  good  as 
anything  else  I  have  used  ,  and 
I've  tried  just  about  everything!  I 
tuned  across  one  station  who 
was  apologizing  for  his  poor 
sending  with  a  straight  key— the 
MBA  copy  was  perfect.  Still,  if 
an  operator  runs  his  characters 
together  or  uses  highly  individu- 
alized weighting,  no  machine 
will  provide  good  copy.  The  MBA 
follows  changes  in  speed  auto- 
matically in  the  Morse  mode. 
Other  systems  require  you  to 
select  a  range  of  speeds  or  push 
a  reset  button  when  tuning  in  to 
another  station.  The  speed  did 
adjust  very  quickly,  although  It 
was  occasionally  fooled  by  slop- 
py sending.  The  bottom  line  on 
the  MBA's  CW  capabilities?  If 
someone  is  using  a  keyer  and  is 
not  running  his  characters  to- 
gether, the  MBA  copy  will  be  al- 
most flawless.  If  someone  is 
pretty  good  with  a  straight  key, 
that  will  be  decoded  well,  too.  A 
surprisingly  high  level  of  QRM  is 
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inside  the  MBA-RO. 


necessary  to  disrupt  copy,  due 
to  the  narrow  internal  filters. 

RTTY 

Performance  in  the  RTTY 
mode  was  even  more  impressive 
than  CW+  The  MBA  copied  every 
bit  as  well  as  most  of  the  com* 
puter/interface  combinations 
available.  It  is  at  a  disad- 
vantage at  300  baud  ASCII  be- 
cause text  flies  by  so  fast  you 
cannot  read  it!  It  is  doubtful  that 
you'll  encounter  much  300-baud 
ASCII,  however. 

If  you  have  a  general^cover- 
age  receiver,  you  may  enjoy 
checking  out  the  news  services, 
AEA  thoughtfully  Includes  an  or- 
der form  for  a  book  that  lists  the 
time,  frequency,  shift,  and 
speed  of  the  various  services. 
It's  definitely  worth  getting.  If  I 
could  just  interface  the  MBA  to 
my  MX-60  printer,  I  would  be 
completely  happy.  Actually,  an 
up-market  MBA  with  a  printer  in- 
terface should  be  available  by 
the  time  you  read  this  review. 

The  only  thing  I  can  really 
complain  about  is  the  necessity 
of  having  one's  receiver  set  in 
the  USB  position.  Since  most 
othar  RTTY  gear  is  designed  to 
operate  on  LSB,  a  switch  to  in- 
vert operation  would  be  handy. 
This  should  be  relatively  simple 
to  add. 

Any  device  that  contains  a 
microprocessor  emits  a  certain 
amount  of  noise,  and  the  MBA  Is 
no  exception.  Our  unit  was  a 
very  early  production  model, 
and  there  was  a  just  perceptible 
amount  of  hash  present.  AEA 
now  has  a  very  simple  modifica- 
tion that  reduces  even  this 
amount  of  noise  by  40  dB  or  so. 
We  didn't  try  the  mod,  but  all 
units  now  available  probably 
have  the  improvement  already 
installed.  Let  it  suffice  to  say 


that  even  tha  unimproved  ver- 
sion is  quiet  enough  for  weak- 
signal  work  in  both  CW  and 
RTTY.  With  the  kind  of  antennas 
I've  had  to  use  lately,  everything 
seems  weak! 

Conclusion 

The  MBA-RO  performed  ex- 
actly as  claimed  and  should 
make  an  excellent  shack  addi- 
tion for  anyone  interested  in 
Morse  or  RTTY.  The  32-charac- 
ter  display  alone  gives  it  a 
significant  advantage  over  other 
readers  on  the  market,  AEA  will 
shortly  be  announcing  a  version 
of  the  MBA  that  incorporates  a 
keyer  and  allows  RTTY  to  be 
sent  with  a  paddle— ideal  for 
DXpeditions  and  maritime  mo- 
bile stations!  For  more  infor* 
mation,  contact  AEA,  lnc„  PO 
Box  2160,  Lynnwood  WA  98036. 
Reader  Service  number  477. 

Paul  Grupp  KA1LR 
73  Magazine  Staff 

THE  YAESU  FT-290 
—A  MULTIMODE  MARVEL 
MADE  TO  GO  ANYWHERE 

The  Yaesu  FT-290  is  a  unique 
product,  which  in  itself  is  unusu- 
al in  today's  copycat  world  of 
look-alike  transceivers.  It  is  a 
synthesized  multimode  (USB, 
LSB,  CW,  and  FM)  two-meter 
transceiver  designed  for  use 
under  a  wide  variety  of  condi- 
tions. What  makes  the  FT^290 
unique  is  the  level  of  sophistica- 
tion packed  into  such  a  portable 
unit.  Although  it  outwardly  re- 
sembles many  multimode  two- 
meter  rigs,  this  one  has  provi- 
sion for  an  eighunicad  C-cell 
internal  battery  pack  capable  of 
supplying  2  Ah  of  current! 

The  Features 

Yaesu's  engineers  have  at* 
tempted  to  produce  a  two-meter 


The  Yaesu  FT-290  multimode  2m  transceiver. 


rig  that  will  be  all  things  to  all 
hams,  and  they  appear  to  have 
succeeded,  Hams  with  moun- 
taintopping  aspirations  will  ap- 
preciate the  compact  size  and 
low  current  consumption.  At  50 
mA  receive/800  mA  transmit, 
those  eight  C-cells  last  forever 
between  charges!  There  Is  an  in- 
ternal quarter-wave  whip,  but  al- 
so a  standard  UHF  connector  to 
which  you  can  connect  a  more 
ambitious  antenna.  The  rig  and 
a  compact  quad  or  yagi  will  be  a 
welcome  addition  to  many  a 
backpacking  ham's  outfit. 

OSCAR  fanatics  will  find 
plenty  to  be  enthusiastic  about 
as  well — the  FT-290  operates  on 
both  sidebands  and  allows  the 
operator  to  change  frequency 
while  transmitting. 

Operators  who  only  do  a  itttfe 
sideband  work  won't  have  to 
give  up  any  features  they've 
come  to  rely  on  in  FM-only  rigs. 
There  are  10  memories  pro- 
tected with  a  five-year  lithium 
battery  backup,  choice  of  step* 
ping  rates  for  the  synthesizer,  a 
tone  burst  generatort  provision 
for  an  optional  internal  CTCSS 
encoder,   manual   band   and 


memory  scanning  from  the 
microphone,  and  automatic 
scanning  for  either  open  or  busy 
channels.  Other  useful  features 
include  an  LCD  display,  a  priori- 
ty channel  scanning  circuit,  two 
vfo*s,  a  clarifier,  and  a  very  at- 
tractive price  tag.  From  an  rf 
standpoint,  the  290  keeps  up 
with  the  pack— FM  sensitivity  is 
25  uV  for  12-dB  SI  NAD,  and 
SSB/CW  is  ,5  uV  for  20-dB  S/N+ 
Selectivity  is  2+4  kHz  at  -6  dB 
and  4.1  kHz  at  -60  dB  (SSBCW) 
and  14  kHz  at  -6  dB  and  25  kHz  at 
-60  dB  (FM>. 

So  what's  the  hitch?  Well,  the 
FT-290  only  puts  out  2,5  Watts  of 
rf.  They  had  to  make  room  for 
those  batteries  somehow!  For 
anything  but  portable  work,  a 
separate  amplifier  Is  manda- 
tory. Fortunately,  Yaesu  has  a 
matching  10-Watt  linear  ampli- 
fier available,  the  FL-2010,  The 
amplifier  Js  directly  keyed  by  the 
FT-290  with  a  dc  voltage  carried 
on  the  antenna  lead.  It's  a  rea- 
sonably compact  package  and 
works  well.  Ten  Watts  should  be 
adequate  for  FM  operation,  but 
serious  SSB  operators  may 
want  a  little  more  power, 
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Top  view  of  th&  FT-290. 


Bottom  view  of  the  FT-290, 


In  Use 


The  human  engineering  fac- 
tors are  excellent  by  any  stan- 
dard. In  this  respect,  the  FT-290 
is  Yaesu's  best  product  yet.  For 
example,  the  priority  channel  is 
not  just  a  single  channel— you 
can  choose  one  of  any  of  the  ten 
memories.  Dial  up  a  frequency 
on  the  main  vfo  knob,  select  one 
of  the  memories,  and  punch  the 
priority  switch.  A  beep  will  con- 
firm that  the  switch  was  activat- 
ed, and  a  "Pht  wifl  appear  briefly 
on  the  display  to  let  you  know 
that  you're  in  the  priority  mode, 
Every  few  seconds,  the  priority 
channel  will  be  checked  for  ac- 
tivity, If  there  is  activity,  the  290 
will  lock  onto  that  frequency 
and  remain  there,  Neat!  This 
isn't  the  only  well-thought-out 
feature.  Almost  every  control 
and  feature  appears  to  have  re- 
ceived a  great  deal  of  thought. 
The  only  inconvenience  I  en- 
countered  was  the  location  of 
the  switch  that  selects  scanning 
for  a  busy  or  open  frequency-  It 's 
located  inside  the  battery  com- 
partment, which  means  that  you 
had  best  pten  on  not  changing  it 
too  often. 

Transmit  audio  is  good  in 
both  S5B  and  FM.  I  listened  on  a 
Kenwood  TR-9000  while  another 
staff  member  transmitted  on  the 
290  and  heard  no  problems,  Re- 
ceived audio  isn't  quite  as  good 
as  I've  come  to  expect;  the  fre- 
quency response  is  narrow  and 
the  audio  has  a  slightly  muffled 
quality.  This  is  considerably  im- 
proved with  an  external  speaker. 

Conclusions 

The  FT-290's  versatility  Is  a 
powerful  argument  in  its  favor 
New  Hampshire  has  no  lack  of 
mountains  to  climb,  and  once 
stuffed  in  Us  rugged  case,  this 
transceiver  is  a  worthy  compan- 


ion on  any  outing.  The  only  other 
rig  available  that  comes  close  is 
the  Icom  portable  SSB  rig,  but  it 
lacks  FM  capability  and  the  so- 
phisticated features  of  the  290, 
Aside  from  versatility,  the 
FT-290  gets  high  marks  in  per- 
formance and  human  engineer- 
ing. If  this  rig  Is  any  indication, 
we  can  expect  to  see  great 
things  from  Yaesu  in  the  not- 
tocKfistant  future.  For  more  in- 
formation, contact  Yaesu  Elec- 
tronics Corp.,  6851  Watt  half 
Way,  Paramount  CA  90723, 
Reader  Service  number  481. 

PaulGruppKAILR 
7$  Magazine  Staff 

THETELTONE  M929 

—  UN-TOUCHY 
TONE  DECODING 

During  the  nearly  9  years  I 
have  been  working  with  repeater 


autopatches  and  other  touch- 
tonetm-operated  systems,  I 
have  tested  and  compiled  infor- 
mation on  a  great  number  of 
touchtone  decoders. 

Recently,  after  spending 
much  time  trying  to  cure  the 
voice  falsing  problems  associat- 
ed with  one  type  of  digital  de- 
coder, I  ran  across  an  ad  for 
the  Teftone  M-927  decoder  in  a 
trade  magazine-  They  adver- 
tised it  as  the  system  that  "beat 
Dr.  Glitch."  Wowt  did  that  catch 
my  eye!  The  ad  had  barely  come 
to  rest  on  the  top  of  my  desk  be- 
fore I  had  called  the  company 
and  ordered  one.  Normally,  I  am 
very  skeptical  of  all-on-one-chip 
decoders.  Because  of  the  rigor- 
ous demands  of  radiotelephone 
operation,  most  decoders  usual* 
ly  require  some  adjustments  via 
external  circuitry  to  make  them 


work  properly  in  a  radio  system. 
All-on-one-chip  systems  often 
lack  the  access  needed  to  make 
these  adjustments-  Not  so  with 
this  decoder.  In  fact,  this  decod- 
er is  so  flexible  and  works  so  well 
that  f  had  to  let  my  fellow  touch- 
tone  sufferers  know  about  it. 

The  M-927  decoder  is  a  com- 
plete system  contained  in  a 
single  40-pin  dip  package.  The 
only  external  component  need* 
ed  is  a  3.5S-MHI  color  burst 
crystal.  The  bandsplitter  fitters 
and  wave*shaping  circuitry,  ma- 
jor headaches  in  other  systems, 
are  ail  included  on  one  of  the 
two  LSI  chips  in  the  M-927  pack- 
age. Furthermore,  since  the 
audio  inputs  to  the  differential 
amplifier  are  designed  to  attach 
directly  to  the  telephone  tines, 
they  are  internally  capacitlvely 
coupled  and  capable  of  with- 


Photo  A.  The  assembled  tone  decoder  board.  (Photo  by  Vic  Klein  WA4THR) 

73  Magazine  •  January,  1982    121 


DiAt  TONE 

AND  NIGH 

FREQUENCY 

NOSSE 

REJECT  tOW 

FILTERS 


I 


BANDSPUT 

FILTERS 


o 


OfMP 
CIRCUITS 


LC 


eca 


-  V 


I 


MODE 
CONTROL 


— OT 


J& 


ROTARY 

01AL 
CIRCUITS 


31 


33 


50 


21 


13 


Vv- 


rfih 


IN 


OUTPUT 

REGISTER 

AND 
DECODER 


CLOCK 
CIRCUITS 


■  T 


10 


DIGIT 

PRESENCE 

LOGIC 


^ 


HLJ 


I  34 


'BE 


27 


a 


25 


24 


23 


22 


18 


17 


16 


15 


14 


DIVIDERS 


«*-  •  , 
•*  DAI 

■*-  DATA  I 
*-  OAT 
-^   DATA    I 

■*-  DATA  10 
•*  DATA 


F/g.  Tfaj.  T/ie  M-927  ti/ocA  diagram. 


AL  IN 


1*      40 


i 
■ 


2 
3 

4 

5 

6 

7 

8 

9 

TO 

1 1 

12 
13 
14 
15 

17 
18 
19 
20 


•  I. 

8E 


122 
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DIGIT  123456789Q**ABCD 

0  Q    1    1    1    1    1    1    1    1    T    1    T    T    T    1    1 

1  1   0   T    1    1    1    I    T    1    1    t    1    1    1    1    T 

2  1    1   0    I    1    1    l    T    1    1    1    1    J    1    1    J 

3  1110   1111111*1111 

4  t  1  1  1  0  I  I  1  1  t  11111 
£  5  111110  1111111111 
§  6  1  1  T  1  1  1  0  1  1  1  1  1  1  T  1  1 

7  11111110  11111111 

*  111111110  1111111 

9  1111111110  111111 

10  1111111111011111 

11  111111111110  1111 


1  OF  12  OUTPUT  FORMAT 

FCA  FCB 

0  0 
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BINARV  OUTPUT  FORMAT 
FCA  FC6 

0 


BLANK  OUTPUT  FORMAT 
FCA  f< 

1 


Table  t  Output  formats. 


standing  differential  voltages 
up  to  1500  volts.  For  single  input 
Operation,  no  biasing  com' 
ponents  are  needed.  Figs,  1{a) 
and  1(b)  show  the  decoder  block 
diagram  and  pinout. 

In  addition  to  the  touchtone 
decoding  portion  of  the  circuit. 
To  Jet  one  makes  provision  for 
dial  pulse  input  as  welLTfre  cir- 
cuit is  capable  of  accepting  ei- 
ther touchtones,  dial  pulses,  or 
both.  A  couple  of  enable  lines 
(DTI  j  RD1)  enable  the  user  to  se- 
lectively inhibit  either  type  of 
operation. 

Data  is  output  from  the  de- 
coder in  one  of  four  selectable 
formats  shown  in  Table  1,  For- 
mat 3  is  interesting  In  thai  when 
it  is  selected  both  binary  and 
2*of-8  codes  are  available  simul- 
taneously. The  blank  output  for- 
mat can  be  used  to  clear  the  out- 
put latches  in  applications 
where  momentary  output  coinci- 
dent with  signal  presence  is  re- 
quired, in  addition  to  numerical 
outputs  and  several  testpoints, 
clock  outputs  of  three  different 
frequencies  are  available  along 
with  a  strobe  line  and  a  power* 
on~reset  line. 

Putting  the  Decoder  to  Work 

Two  weeks  after  placing  the 
order,  I  received  the  decoder  I 
immediately  put  it  in  the  circuit 
shown  in  Photo  A  and  schemati- 
cally depicted  in  Fig.  2.  The  com- 
ponents before  and  after  the  de- 
coder are  not  absolutely  neces- 
sary, but  I  have  learned  that 
when  lightning  strikes  it  is  nice 
to  have  buffers  between  expen- 


sive parts  and  the  outside 
world!  The  display  is  convenient 
for  reading  the  decoder  output. 

The  741  op  amp  routes  audio 
from  either  the  main  or  auxiliary 
receivers  to  the  decoder  audio 
input  in  addition  to  acting  as  a 
lightning  buffer. 

The  CD4515  decodes  the 
M-927's  binary  output  into  16 
separate  outputs  which  are  then 
inverted  and  buffered  by  the 
CD4049  ICs.  The  strobe  pulse 
from  the  M-927  Is  inverted  and 
delayed  by  an  RC  network  and  a 
74C14  Schmitt  trigger  inverter 
before  being  fed  to  the  enable 
line  of  the  CD4515  decoder.  An 
additional  RC  network  and  in- 
verter further  delay  the  strobe 
pulse  before  it  is  output  from  the 
tone-decoder  board.  These  de- 
lays ensure  that  both  the  rising 
and  faffing  edges  of  the  strobe 
pulse  occur  while  the  data  is 
available  at  the  outputs  of  the 
CD4049  inverter/buffers. 

Since  the  M*927's  strobe  line 
is  connected  to  the  enable  line 
of  the  CD4515t  data  is  only  out- 
put from  the  board  while  the 
tone  is  actually  present. 

Lastly,  the  CD451 1  display  de- 
coder transforms  the  M-927's  bl* 
nary  output  to  seven-segment 
form  and  directly  drives  a  seven- 
segment  common  cathode  dis- 
play providing  a  visual  indica- 
tion of  tone-decoder  operation. 

A  lot  of  decoding  on  one 
board,  isn't  it? 

One  unrelated  aspect  of  the 
schematic  I'd  like  to  point  out  is 
the  15-volt,  1-Watf  zener  across 
the  power  supply  inputs.  This  lit- 


tie  device  has  saved  many  ex- 
pensive ICs  in  the  past  by  short- 
ing out  and  burning  the  power 
trace  right  off  the  board  when  a 
voltage  regulator  went  awry  or 
when  a  lightning  bolt  hit.  It  Is 
well  worth  its  insignificant  cost. 

The  Acid  Test 

Despite  the  Impressive  speci- 
fications of  many  touchtone 
decoders,  they  often  bite  the 
dust  when  faced  with  the  acid 
test— amateur  repeater  opera- 
tion, 

Not  this  decoder!  The  M-927 
took  charge.  It  stubbornly 
refused  to  false  decode  despite 
the  efforts  of  our  best  touchtone 
imitators.  It  ignored  all  manner 
of  squawks  and  squeais.  When 
it  came  to  touchtonesf  though, 
the  M-927  really  came  through.  I 
couldn't  hit  the  buttons  on  my 
TT  pad  fast  enough  to  escape 
decoding.  Even  the  fastest  auto- 
matic dialers  weren't  fast 
enough  to  go  undecodedf 

During  the  several  months 
that  the  M-927  has  been 
installed  in  our  system,  it  has 
voice  f alsedT  but  only  twice.  Not 
bad  considering  the  many  hours 
of  voice,  squelch  noise, 
squawks,  and  squeals  to  which 
it  has  had  to  listen! 

Rather  than  leave  you  with 
the  thought  that  the  M-927  is  the 
perfect  touchtone  decoder, 
which  it  very  nearly  is*  I  must 
point  out  a  few  of  its  shortcom- 
ings as  well. 

The  first  and  worst  deficiency 
noted  during  several  months  of 
repeater  operation  was  the 
M  927's  relatively  high  signal-to- 
noise  ratio  requirement  of  25  dB. 
In  repeater  terms,  this  means 
that  the  M-927  will  not  pick  a 
weak  signal  out  of  the  noise.  In 
practice,  we  found  that  if  a  sig- 
nal was  too  noisy  for  autopatch, 
it  was  also  too  noisy  to  bring  it 
up.  This  turned  out  not  to  be 
such  a  bad  shortcoming  after 
all!  If  you  need  weak  signal  cap- 
ability, Teltone  was  thinking  of 
you  when  they  created  the 
M-927fs  big  brother,  the  M-937,  It 
is  shown  in  Photo  B,  The  M-937 
has  the  same  features  as  the 
M-927  with  a  signal-tonoise  ra- 
tio requirement  of  only  10-15  dB. 
Although  I  haven't  tested  it,  Tel- 
tone claims  that  the  M-937  will 
pick  signals  out  of  the  noise.  A 
side-by-side  comparison  of  spe- 
cifications of  the  M-927  and 
M-937  is  shown  in  Table  2, 

A  second  deficiency,  shared 
by  all  types  of  decoders,  is 
temperature  range.  The  M-927 


1.0 
FREQUENCY  (kHQ 

Fig,  2.  Bandpass  filter  characteristics  ot  the  M-927. 


will  operate  over  the  range  of  0  * 
C  to  70*  C.  The  M  927  can  stand 
the  heat  of  summer,  but  on  cold 
winterdays  you'll  need  to  keep  it 
above  the  freezing  mark, 

Every  weekend  our  repeater  is 
remotely  (via  touchtone) 
switched    to    standby    battery 

power.  During  one  such  week- 
end I  discovered  the  M-927's 
third    minor    flaw  — limited 


voltage  range.  Although  all  of 
our  repeater  control  circuits  are 
CMOS  and  are  capable  of  oper- 
ating down  to  3  or  4  volts,  the 
M-927  quits  working  when  its 
supply  voltage  goes  below 
about  11  volts.  According  to  the 
data  sheet,  the  M-927's  operat- 
ing voltage  range  is  11  to  13.5 
volts.  Believe  it!  I  nearly  had  to 
take  the  long  hike  up  the  moun- 


tain to  reset  the  repeater,  but 
luckily  after  a  short  period  of  in- 
activity the  battery  recovered  to 
a  voltage  sufficient  to  let  the 
M-927  accept  my  reset  com- 
mand* For  battery  operation, 
therefore,  I  would  recommend 
some  type  of  12-volt  backup 
supply  fust  for  the  decode  itself. 
No  other  shortcomings  were 
found  during  three  months  of 
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Specification 

Input  impedance 
f<1  MHz 


Common  mode 
noise  tolerance 


Input  sensitivity 
TA"  Level) 


Maximum  input  level 


M-927 

500k  minimum 
single  ended 
1  M  minimum 

60  Vrrns  minimum 
N10Q  Hz 


-  30  dQm 


+  6  d8m  minimum 


Signal  level  rejeci 


Signal  bandwitffh 
accept 


-40dBm 


*tl. 5^  +  2  Hz) 
minimum 


M937 

300K  minimum 
single  ended 
600k  minimum 

60  Vtms  minimum 
Kl20Hz 


-20  to  -46dBm 
(adjustable) 


A +  45  dBm  minimum 
I  + 10  dBm  maximum) 


A^BdSrn 


Comments 

the  Mitel  chip  set  cannot 
be  connected  differen- 
tially without  external 
parts. 


Measured  as  high  as  -  28 
dBm  with  a  5- V  supply 


±(1.5% +2  Hz) 
minimum 


Chip  set  will  noi  oeiect 
T00%  at  band  edges  and 
40  ms  ON  and  OFF,  only 
about  95%. 


Signal  bandwidth 
reject 


Twist  tolerance 
(rH/fU 


Signal  recognition 
time 


Pause  recognition 
time 


Signal  to-notse  ratio 
(300-3400  Hz  band 
limited) 


Speech  immunity 
Mitel  CM7291 


±3.5%  maximum 


±3,5%  majomum 


6  oB  minimum 


25  ms  minimum 
40  ms  maximum 


20  ms  minimum 
40  ms  maximum 


25  dB  maximum 


±  10  dB  minimum 
nominal  frequency 


25  ms  minimum 
40  ms  maximum 


20  ms  minimum 
40  ms  maximum 


15  dB  maximum 


Musi  be  at  nominal 
frequencies. 


Nominal  frequencies 


45  ms  ON.  *5  ms  OFF. 


3  hits  typical 


1  hit  typical 


Table  2.  Specification  comparisons  of  the  M-927  and  the  M-937. 


operation  In  our  repeater  sys- 
tem. I  am  well  pleased  with  the 
M-927's  operation  In  our 
repeater  and  hope  that  this  un- 


touchy  tone  decoder  will  allevi- 
ate your  touehtone  headaches 
as  well 
The  M-927  is  currently  avail- 


tu|mmM 


Photo  B.  The  M-937  touehtone  decoder 


able  directly  from  Teltone  for 
$75  in  single  quantities,  while 
the  M-937  is  priced  at  $131. 

At  this  writing,  Teltone  is  pre- 
paring to  announce  the  M-947, 
which  is  a  stripped  down  M-927. 
The  M-947  will  have  the  front- 
end  filters  and  tone-decoding 
circuits,  but  will  not  have  the 
dial  pulse  circuits.  It  will  have 
binary  outputs  only  and  come  in 
a  22-pin  package.  Projected 
price  will  be  in  the  S25-S30  range 
in  single  quantities. 

For  more  information  or  a 
copy  of  my  reference,  the  M-927 
OTMF  Receiver  Data  Sheet 
(Copyright  1980}t  contact 
Teltone  Corporation,  PO  Box 
657,  10801-1 20th  Avenue, 
Kirkiand  WA  98033;  phone 
(206)-827-9626,  Reader  Service 
number  476. 

Robin  Rumbolt  WA4TEM 

1134  Glade  Hill  Road 

KnoxvllIeTN  37919 


CHARGE  IT! 
—  REPORT  ON  MODELS 

FROM  DEBCO  AND 
INDIANA  QUICK  CHARGE 

Find  something  that  people 
want  and  fill  the  demand.  That  is 
how  fortunes  are  made.  The  de- 
mand for  a  better  way  to  charge 
nicad  batteries  came  about 
shortly  after  synthesized 
handie-talkies  arrived  on  the 
amateur  market.  Frustrated  by 
the  slow  charging  rate  of  the 
simple  plug-in  adaptors  and  hor* 
rified  by  the  lack  of  availability 
and  high  prices  for  the  official 
accessory  chargers*  hams 
learned  to  roll  their  own  and 
before  long  several  enterprising 
fellows  started  selling  them,  I 
don't  know  if  they  have  made  a 
fortune  yet,  but  firms  like 
Debco  Electronics  and  Indiana 
Quick  Charge  are  out  to  meet 
the  demand, 

Testing  chargers  can  be  a  bit 
frightening  since  you  are  trust- 
ing your  expensive  radio  to  a 
power  supply  designed  by 
someone  other  than  the  manu- 
facturer Most  of  the  synthe- 
sized rigs  are  designed  to  oper- 
ate in  a  tight  voltage  range- 
Kenwood's  TR-2400,  for  in- 
stance, can  be  damaged  if  the 
input  level  exceeds  10  volts. 
Both  of  the  chargers  reviewed 
contained  some  sort  of  voltage 
regulation,  but  the  similarities 
end  there. 

Debco's  model,  the  Deb-Ted 
Rapid  Mobile  Charger,  is  de- 
signed to  act  as  a  go-between 
between  the  car  cigarette  lighter 
and  the  rig's  battery  charger 
socket.  A  small  plastic  box 
holds  a  circuit  board  that  fea- 
tures a  723  regulator  chip  plus 
one  other  IC  and  four  transis- 
tors. The  result  is  a  constant 
voltage  charger  that  will  bring 
your  batteries  up  to  full  capacity 
In  about  five  hours.  As  the  bat- 
teries reach  capacity,  the  cur- 
rent level  falls  off,  preventing 
the  harm  that  may  result  from 
overcharging. 

Like  the  Debco  unit,  Indiana 
Quick  Charge's  QC-5QD  features 
talk-while-you-charge  operation. 
The  GC-500  circuitry  is  centered 
around  a  garden  variety  LM340 
voltage  regulator.  The  design  in- 
cludes two  fuses  and  a  hefty 
filter  capacitor.  Unlike  the  Deb- 
Ted,  which  is  a  plug-it-in-and* 
forget-it  device,  the  Indiana 
Quick  Charge  unit  gives  the 
operator  a  switch  to  select  be- 
tween on  and  off,  and  there  are 
three  LEDs  that  indicate  the 
presence  of    input   voltage,   a 
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The  Debco  Deb-Ted  Rapid  Mobile  Charger  and  the  Indiana  Quick 
Charge  QC+500  charger. 


short  circuit  on  the  output,  and 
the  normal  output  condition,  A 
die-cast  aluminum  case  compli- 
ments the  QOSOO's  clean,  pro- 
fessional layout. 

The  QC-500  has  proven  to  be  a 
flexible  accessory;  it  can   be 

powered  by  either  a  12-volt  light- 
er or  via  a  wall  adaptor  transfor- 
mer. Debco  has  chosen  to  offer 
separate  models,  one  for  12-volt 
use,  the  other  for  1 10  V  ac.  Each 
company's  charger  will  bring  a 
discharged  battery  back  to  life 
in  far  less  time  than  the  conven- 
tional overnight  chargers.  How* 
ever,  many  of  the  HTs  in  use  to- 
day contain  batteries  that  were 
not  specifically  intended  for 
these  faster  energy  transfer 
rates.  Luckily,  nicads  tend  to  be 
forgiving  and  there  were  no  obvi- 
ous side  effects  resulting  from 
the  use  of  "quick11  or  "rapid" 
chargers. 

One  problem  that  plagues  an 
owner  of  either  charger  Is 
nonconventional  wiring  of  an 
automobile's  cigarette  lighter 
socket.  If  you  own  a  late  model 
car  and  your  charger  doesn't 
seem  to  work,  check  the  polarity 
of  the  socket.  Normally,  the  tip 
is  positive  and  the  outer  contact 
goes  to  ground.  Both  the  Debco 
and  Indiana  Quick  Charge  units 
have  diode  protection  in  case 
the  voltage  is  reversed.  Correct- 
ing the  problem  involves  revers- 
ing the  leads  at  the  socket  or  in- 
side the  charger  case  since  the 
plugs  cannot  be  disassembled. 

Although  our  tests  used  a 
TR-2400.  Debco  and  Indiana 
Quick  Charge  chargers  are 
available  for  most  of  the  other 
popular  synthesized  rigs.  You 
can  adjust  the  internal  potenti- 
ometer if  you  need  a  different 
voltage  rating.  Don't  fall  into  the 


trap  of  trying  to  use  a  line 
straight  from  12  volts  to  your 
radio.  You'll  probably  end  up 
with  a  fried  radio  and  an  expen- 
sive repair  bill 

Both  chargers  have  a  lot  to  of- 
fer. I  liked  the  QC-500's  classy 
appearance  and  flexibility,  but  I 
was  also  impressed  by  the  Deb- 
Ted's  sophisticated  circuitry. 
Perhaps  the  two  firms  could  get 
together  and  produce  a  super 
charger. 

For  more  information,  con- 
tact the  manufacturers:  Debco 
Electronics,  PO  Box  9169  Dept. 
Ct  Cincinnati  OH  45209 f  Reader 
Service  number  479;  indiana 
Quick  Charge,  367  West  Main 
St.,  Danviite  IN  46122,  Reader 
Service  number  480. 

Tim  Daniel  N8RK 
73  Magazine  Staff 


THE  MICROWAVE  MODULES 
MORSE  TALKER 

—AN  INFINITELY 
PATIENT  TEACHER 

Ah,  the  great  stumbffng  block: 
learning  the  Morse  code.  Every- 
one looks  for  the  easy  way  out, 
and  manufacturers  have  been 
quick  to  provide  all  sorts  of 
tapes,  records,  books,  and  flash 
cards  to  help  out  the  would-be 
ham.  With  all  these  devices 
aimed  at  teaching  the  language 
of  dah-di-dah,  it  takes  quite  an 
unusual  approach  to  merit  a 
second  glance. 

The  Morse  Talker,  manufac- 
tured by  Microwave  Modules 
and  imported  by  Spectrum  Inter- 
national,  is  unusual  enough 
to  be  worth  not  only  a  second, 
but  even  a  third  glance  from 
both  teachers  and  learners  of 
the  code. 

The  Talker  is  a  small  black 
box  with  an  imposing  number  of 
switches  and  LEDs  on  its  front 
panel,  It  generates  Morse  char- 
acters  in  random  order.  That's 
not  so  unusual,  you  say.  Lots  of 
modern  keyers  will  send  random 
Morse.  Ah.  but  how  many  of 
them  actually  taik  to  you? 

The  secret  of  the  Morse  Talk- 
er is  a  voice  synthesizer  that 
tells  you,  after  oneT  five,  or  fifty 
characters  have  been  sent,  what 
those  characters  were.  It's  quite 
impressive  to  hear  this  small  de- 
vice send  fifty  letters  and  num- 
bers and  then,  In  a  voice  right 
out  of  Star  Wars,  read  them 
back  to  you- 


You  get  instant  feedback  and, 
more  importantly,  In  the  single- 
letter  mode  the  Morse  Talker 
helps  you  associate  a  Morse 
rhythm  with  the  letter  it  repre- 
sents without  the  need  of  any 
visual  crutch  that  will  have  to  be 
discarded  later.  The  learning 
process  depends  totally  upon 
sound,  and  in  theory  this  should 
make  learning  the  code  an 
easier  task  and  make  speed  in- 
creases less  painful. 

Speeds  from  2  to  20  words  per 
minute  can  be  selected.  At  the 
lower  speeds,  the  code  is  sent  at 
12  wpm  and  spaced  out  enough 
to  achieve  the  desired  speed:  An 
optional  IC  can  be  plugged  In  to 
set  a  speed  range  of  12  to  48 
wpm.  The  Morse  Talker  can  be 
programmed  to  send  the  entire 
alphabet  and  figures,  or  seg- 
ments of  the  alphabet,  with 
each  segment  adding  new  let- 
ters to  the  previous  one. 

The  Morse  Talker  is  enclosed 
in  a  die-cast  box  and  all  com* 
ponents  are  mounted  on  two 
double- sided  glass-epoxy  cir- 
cuit boards,  one  of  which 
contains  a  microprocessor  that 
generates  the  code  and  tells 
the  synthesizer  what  to  say.  The 
code  generator  program  is 
contained  in  a  2716  EPROM. 
The  second  board  contains  a 
Digitalker  voice  synthesizer  with 
Its  own  microprocessor  and 
memory. 

The  unit  contains  a  small 
built-in  speaker  which  provides 
adequate  volume  for  a  small 
room,  or  an  external  speaker  or 


The  Microwave  Modules  Morse  Talker. 
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amplifier  can  be  plugged  into  a 
jack  on  the  rear  panel.  There  is 
also  provision  for  operation  as  a 
code  practice  oscillator  by  con- 
necting a  straight  key.  A  12  V 
power  supply  is  required  for  op- 
eration. One  failure  of  the  de- 
sign is  the  lack  of  a  power  on/off 
switch  or  accessible  volume 
control  (the  volume  is  only  ad- 
justable internally). 

The  only  real  disadvantage  of 
the  Morse  Talker  is  its  ex- 
pense—not too  many  prosper 
live  Novices  are  going  to  be  able 


to  rush  out  and  buy  one,  al- 
though the  price  should  be  in 
reach  of  most  clubs  sponsoring 
license  courses.  Aside  from  its 
price,  the  Morse  Talker  offers 
several  advantages  that  make  it 
a  very  useful  training  aid. 

First,  the  biggest  problem 
with  tapes  and  records—  mem* 
orization— is  eliminated  by  the 
random  generation  of 
characters.  Second,  many  users 
will  find  using  the  Individual  let- 
ter mode  a  very  effective  way  to 
learn  the  code.  Third,  a  "test"  of 
5  or  50  characters  sent  before 


reading  back  the  answers  pro- 
vides a  useful  measuring  stick. 

We  haven't  had  the  opportune 
ty  to  give  the  Morse  Talker  a 
reai(  total-beginner-to-licensed- 
ham  testT  but  one  student  who 
had  a  chance  to  use  it  along 
with  her  other  code-learning 
aids  {including  one  each  of  just 
about  every  tape  and  record 
made)  found  it  to  be  the  single 
most  useful  part  of  her  reper- 
toire, She  set  up  the  machine  to 
send  individual  letters  at  about 
12  wpm  and  concentrated  on 
connecting  the  sound  with  the 


letter.  A  half  hour  a  day  with  the 
Morse  Talker  resulted  in  learn- 
ing  the  characters  quite  rapidly. 

In  the  end.  though,  whether 
you  use  the  Morse  Talker  or  a 
key  and  buzzer  is  not  as  impor- 
tant as  whether  or  not  you  are 
willing  to  spend  some  time  and 
effort  on  learning  the  code. 

For  further  information, 
contact  Spectrum  International 
lnc„  Box  W84Sf  Concord  MA 
01742.  Reader  Service  num- 
ber 478. 

John  Ackermann  AG9V/1 
73  Magazine  Staff 


FCC 


USE  OF  ADDITIONAL  DIGITAL 

CODES  BY  AMATEURS 

PROPOSED  {Docket  NO,  20777 

and  PR  Docket  No.  81-699) 

In  response  to  a  rulemaking 
petition  by  the  American  Radio 
Relay  League  (ARRL),  the  Com* 
mission  is  proposing  to  amend 
Part  97  of  its  rules  to  permit  the 
use  of  new  and  experimental 
digital  processes  by  amateur 
radio  operators. 

Currently,  the  only  digital 
codes  authorized  for  amateur 
use  are  ASCII  (American  Stan- 
dard Code  for  Information  Inter- 
change) and  the  Baudot  code. 
Such  limitations  may  be  dis- 
couraging the  kind  of  innovation 


in  the  Amateur  Radio  Service 
the  Commission  has  explicitly 
sought  to  encourage.  For  exam- 
ple, in  1976  the  FCC  began  a 
rulemaking  in  Docket  20777  to 
deregulate  amateur  radio  by 
eliminating  emission-type  re- 
strictions. Because  of  com- 
ments filed  in  that  proceeding, 
the  Commission  decided  not  to 
relax  emission  requirements  but 
did  authorize  amateurs  to  use 
the  ASCII  code. 

Because  Docket  20777  is  dat- 
ed, the  Commission  is  terminal* 
ing  that  proceeding  and  associ- 
ating the  ARRL's  request  with  a 
new  digital  coding  proceeding. 

The  FCC  proposes  authoriz- 


ing the  use  of  any  digital  code  in 
the  transmission  of  amateur  ra- 
dio communications  on  fre- 
quencies above  50  MHz  for  do- 
mestic communications  only. 
The  frequency  limitation  is  in- 
tended to  protect  operations  in 
other  countries  from  possible  In- 
terference from  the  transmis- 
sion of  nonstandard  codes. 

Stations  would  still  be  re- 
quired to  Identify  themselves  us- 
ing conventional  voice  or  teleg- 
raphy and  would  be  required  to 
maintain  a  record  of  the  codes 
used  and  provide  that  record  to 
the  Commission  on  request  At 
any  time,  the  Commission  could 
restrict  or  prohibit  the  use  of 
codes  other  than  ASCII  or  Bau- 
dot by  certain  stations.  These 
provisions  are  intended  for 
monitoring  and  enforcement 
purposes. 

The  Commission  further  pro- 
poses to  authorize  an  additional 


emission  mode  for  ASCII  in  cer* 
tain  bands,  increase  ASCII 
sending  speeds  in  certain 
bands,  and  clarify  requirements 
by  replacing  the  term  "baud" 
with  14bits  per  second." 

In  a  related  matter,  the  Com- 
mission  denied  a  rulemaking  pe- 
tition requesting  amendment  of 
Part  97  by  replacing  the  table  of 
authorized  emission  types  with 
a  table  of  authorized  band- 
widths.  This  petition  is  being 
dismissed  because  it  is  incon- 
sistent with  the  Commission's 
findings  in  Docket  20777. 

Action  by  the  Commission 
October  1.  1981,  by  Fourth  Re- 
port and  Order  and  Notice  of 
Proposed  Rulemaking  (FCC 
81*458  and  81-459).  Commis- 
sioners Fowler  (Chairman), 
Quello,  Washburn,  Fogarty, 
Jones,  Dawson,  and  Rivera. 

For  more  information  contact 
Steve  Lett  at  {2Q2)-632-7597. 


HAM  HELP 


I  would  appreciate  hearing 
from  anyone  who  has  made  any 
type  of  modifications  to  a  HAL 
DS-20QO/ST-50QO  RTTY  system. 
Mods  of  special  Interest  are  ad- 
ditions of  computer-type  line 
printers  such  as  an  Epson 
MX80-FT  or  the  like.  I  am  cur- 
rently using  an  old  Kieinschmldt 
60-wpm  machine,  but  that  is  no 
good  for  the  other  baud  rates 
and  ASCII.  I  do  have  a  TRS-80 
Model  III,  but  would  rather  use 
the  dedicated  HAL  system  for 
RTTY.  Anybody  have  any  ideas? 

Stan  Ganfz  WB5TGL 

PO  Box  2820 

Silver  City  NM  88062 


Help!  I  need  service  manuals 
for  the  following  obsolete  FM 
equipment; 

•  G,E.  "Pre-Prog"  mobile,  Mod- 
el 4ES1 2  A3; 

•  Ac  "Spark  PlugT  Model 
CVT-1  (WE-15996K  a,k,a,  Delco 
Acheiverfone; 

•  Utica  Communications  Model 
Uiicom"; 

•  G.E.  "Prog-Line"  base  sta- 
tion, no  model  number,  housed 
in  a  cabinet  about  the  size  of  a 
2-drawer  filing  cabinet.  25-30 
MHz,  Tx  P.S.  numbers  4EP4A1f 
4EP4A2:  Tx  #4ET23A1;  Rx  P.S. 
#4EP3A1;  RX#4ER24A1. 

I  also  need  (dead  or  alive)  a 


Motorola  #  NPN  601 3A  ac  sup- 
ply, or  a  #  NPN  6011  &H  2*V! 
nicad  supply.  These  were  used 
with  the  old  hybrid  P-31/33  ser- 
ies of  handie-talkies. 

Barry  Fuerst 

218  Floumoy  St 

Oak  Park  IL  60304 

I  am  the  owner  of  a  Yaesu  FT- 
207-R  2-meter  HT.  The  frequen* 
cy  coverage  is  from  144  to  148 
MHz.  I  would  like  to  extend  this 
range  to  cover  MARS.  I  have 
seen  articles  on  the  IC-2A  which 
changed  its  coverage  from 
144-148  to  140-149.9955. 

This  is  the  type  of  modifica^ 
tion  I  would  like  to  make  to  my 
207-R,  Any  information  on  this 
mod  would  be  greatly  appre- 
ciated, 

Willard  Brown  WB3GNN 

350  Orchard  St, 

OJd  Forge  PA  18518 


I  am  looking  for  other  ham  ra- 
dio operators  who  are  owners  of 
Atari  computers  for  the  purpose 
of  starting  a  National  Atari  Net 
This  net  would  meet  once  a 
week  on  a  given  frequency  and 
would  enable  us  to  exchange  in- 
formation and  ideas  concerning 
Atari  computers. 

Sheldon  Leemon  N8SL 

14400  Elm  Street 

Oak  Park  Ml  48237 

I  need  service  information  on 
a  WWII  piece  of  equipment 
made  under  contract  for  the  US 
Government,  ft  is  an  RBM-5. 
type  CAY  46Q77-A  higlvfrequen- 
cy  receiver  made  by  Westing- 
house  on  contract  NX57-38081 
in  1942/43.  I  wrote  Westing- 
house,  but  they  can't  help, 

F.  Krantz 

100  Osage  Avenue 

Somerdale  NJ  08083 
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FOR  THE  NOVICE 


*•* 
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UCEWJE 
STUD* 


NEW,  UPDATED 

EDITIONS  OF  OUR 

FAMOUS  NOVICE  LICENSE 

STUDY  GUIDE  AND 
NOVICE  STUDY  TAPES 


•  NOVICE  STUDY  GUIDE— SG7357— Dy  Timothy  M  Dame*  N8RK.  Here  <s  the  most  up  1o  dale  novice 
guide  available  M  is  complete  with  information  about  learning  Morse  Code,  has  the  latest  FCC 
amateur  regulations  and  the  current  FCC  application  forms.  This  guide  is  not  a  question/answer 
memorization  course  but  rather  It  emphasises  the  practical  side  of  getting  a  ham  license  and  putting  a 
station  on  the  air  It  reflects  what  ihe  FCC  expects  a  Novice  to  know  without  page  alter  page  of  dull 
theory  The  most  current  information  stilt  available  at  last  years  price.  54.95 


•  NOV4CE  STUDY  TAPES— CT73QQ— If  you  are  just  getting  started  in  ham  radio,  you  l»  find  these 
tapes  indispensable!  This  up-to-the-minute  revision  of  the  73  Study  Course  is  the  pet  feet  way  to  learn 
everything  you  need  to  breeze  through  the  Novice  written  exam.  Theory,  FCC  regulations,  and 
operating  skills  are  alt  covered,  and  you'll  be  amazed  at  how  fast  you  learn  using  Ihese  tapes1 

Once  the  test  is  behind  you.  I  hese  tapes  wili  go  right  on  being  useful ,  because  they  are  packed  with 
the  latest  mtormafron  on  setting  up  your  own  ham  station,  and  getting  on  the  air. 

Thousands  of  people  have  discovered  how  easy  learning  from  cassette  can  be— order  now  and 
enter  the  fascinating  worfd  of  ham  radio?  — Set  of  3— S15l95.* 

Scientists  have  proven  that  you  learn  taster  by  listening  than  by  reading  because  you  can  play  a  cas- 
sette (ape  over  and  over  In  your  spare  time — even  while  you're  driving  [You  get  more  and  more  into 
each  time  you  hoar  it  You  cani  progress  without  sol  id  fundamentals  These  three  houNong  tapes  give 
you  all  the  basics  you'll  need  to  pass  the  Novice  exam  easily.  Vou "H  have  an  understanding  or  the  ba- 
sics which  will  be  Invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novtoe  exam 
without  first  listening  to  these  tapes'? 

SPECIAL  OFFER!  Both  Novice  License  Study  Guide  and  Novice  Study 
Tapes  $19.95.  Order  NP7300. 


General:  License  Study  Guide 


GENERAL  LICENSE  STUDY  GUIDE— A  complete  theory 
course  for  the  prospective  General  or  Technician.  This 
reference  explains  transistor,  amplifier,  and  general 
radio  theory,  while  preparing  Ihe  Novice  lor  Ihe  "big" 
hefcel  After  getting  your  ticket,  you'll  use  this  guide 
again  and  again  as  an  eiecttonics  reference  source.  Not 
a  question/answer  guide  trial  becomes  dated  when  the 
FCC  updates  the  amateur  exams,  SG7358  SG  95, 


•  ADVANCED  CLASS  LICENSE  STUDY  OUIDE- 
SG 1061— Ready  to  upgrade  your  license?  To  prevent 
retaking  the  FCC  theory  exam,  you  need  the  73  Advanc- 
ed theory  guide,  SSB,  antenna  theory,  transmitters,  and 
e  lee  Ironies  measuring  techniques  are  covered  in  del  ail 
tn  this  easy  tofoi low  study  guide  Special  modes  and 
techniques,  such  as  RTTY,  are  also  treated.  An  engineer- 
ing degree  is  not  necessary  to  master  the  Advanced 
theory— try  this  book  before  visiting  the  examiner's  of- 
fice! $6,95."  (Published  by  TAB  Books  previous  to  recent 
changes  in  FCC  exam  material  > 


FOR  YOUR  HAMSHACK 


•  QSL  CARDS—  73  turns  out  a  fantastic  series  of  QSL 
cards  at  about  halt  the  cost  of  having  them  done  else- 
where because  they  are  run  as  a  fill-in  between  printing 
books  and  other  Items  in  the  73  Print  Shop,  250  Styie 
W-OWQ250-for  $8.95".  500  Style  W—QW0500- for 
113,95%  250  Style  X— QX0Z5O—  for  $8.95*;  500  Style 
X— QXOfiOO;  250  Slyle  Y-QY025Q— for  $8-95";  500 
Style  Y— QY0600— for  S13,95.*  Allow  6-12  wfcs,  for 
delivery. 

•  LIBRARY  SHELF  BOXES— These  sturdy  white,  cor- 
rugated, dirt  resistant  boxes  each  hold  a  Ml  year  of  73, 
Ktlooaud  Microcomputing  or  80  Microcomputing.  With 
your  order,  request  self-sucking  labels  for  any  of  the 
following:  73t  Kilobaud  tAtcrocomputrng,  80 Microcom- 
puting. CO,  QST.  Ham  Radio,  Persons f  Computing, 
Radto  Electronics,  Interface  Age,  and  flyfe  Order  1  — 
8X1000— fo-f  $200';  order  2-7-8X2002— for  $1  50 
each\  order  8  or  more— BXl 002— for  $125  each" 


W2NSD/1 


H'lNSD/1 


Style  Y 


Style  W 


MAGAZINE 


Style  X 


•  Preserve  and  protect  your  collection  for  a  ttfattme! 
Order  these  handsome  red  binders  with  gold  lettering. 
S750  for  1,  3  for  $21.75,  6  for  $42.00.  (Postpaid  within 
USA.  please  add  $2.50  per  order  outside  USA.)  Check  or 
money  orders  oniy,  no  ohone  or  C  0.0-  orders.  73 
Binders,  P.O.  Box  5120,  Philadelphia,  PA  19141. 

*  NOTE— Above   address  for  Binders  only. 


CODE  TAPES 

ANY  FOUR  TAPES 
FOR  $15.95! 
$  4.95  EACH 


"GENESIS" 

S  WPM— CT7305 — This  is  the  beginning  tape  tor  people 
who  do  not  know  the  code  at  all.  It  takes  them  through 
the  26  letters,  10  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the  way  using  Ihe 
newest  blitz  teaching  techniques.  It  Is  almost  mirac- 
ulous! In  one  hour  many  people— including  kids  of  ten — 
are  able  to  master  the  code-  The  ease  of  learning  gives 
confidence  to  oegmners  who  might  otherwise  drop  out. 


"THE  STICKLER" 

§+  WPM— CT73Q6— This  is  ihe  practice  tape  for  the 
Novice  and  Technician  licenses.  It  is  made  up  of  one 
soJid  hour  of  code,  sent  at  the  official  FCC  standard  \no 
other  tape  we've  heard  uses  these  standards,  so  many 
people  flunk  the  code  when  they  are  suddenly — under 
pressure— faced  with  characters  sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape  is  not  memorizable,  unlike 
the  zany  5  wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  In  groups  of  five 


"BACK  BREAKER" 

13+  WPM— CT7313— Code  groups  again,  at  a  brisk  14 
per  so  you  will  be  at  ease  when  you  sit  down  in  front  ol  the 
steely-eyed  government  inspector  and  he  starts  sending 
you  plain  language  at  only  13  tier.  You  need  this  extra 
margin  to  overcome  the  panic  which  is  universal  in  the 
test  situations  When  you've  spent  your  money  and  lime 
to  take  the  lest,  you'll  thank  heaven  you  had  this  back- 
breaking  tape 


■"COURAGEOUS7" 

20+  WPM  — CT7320— Code  is  what  gets  you  when  you 
go  for  the  Extra  class  license.  It  is  so  embarrassing  to 
panic  out  lust  because  you  didn't  prepare  yourself  with 
this  tape,  Thouph  this  is  only  one  word  faster,  the  code 
groups  are  so  di  f  f  i  cu  it  th  a  i  you  1 1  ai  most  fall  asleep  copy- 
ing the  FCC  stuff  by  comparison.  Users  repofl  that  they 
can't  believe  how  easy  20  per  really  is  with  this  fantastic 
one  hour  tape, 


-OUTRAGEOUS" 
2S+  WPM— CT7325—  This  is  the  tape  for  that  small 
group  of  overachievmg  hams  who  wouldn't  be  content  to 
simply  sat  is  I  y  the  code  requirements  of  the  Extra  Class 
license.  It's  the  loughesi  I  ape  we've  got  and  we  keep  a 
permanent  file  of  hams  who  have  mastered  it  Let  us 
know  when  you're  up  to  speed  and  we'll  inscribe  your 
name  in  73s  CW  'Halt  of  Fame.' 


SSTV  TAPE 


•  SLOW  SCAN  TELEVISION  T APE -CT7350- prize 
winning  programs  from  the  73  SSTV  contest  Excellent 
for  Demo!  S&.95-* 


BACK  ISSUES 


•  BACK  ISSUES —Complete  your  collection,  many  are 
prime  coilectables  now,  classics  in  the  held!  A  full  coi- 
leclton  is  an  invaluable  compendium  of  radio  and  elec- 
Ironics  knowledge! 


STOODQ— Single  back  issue  before  July  1980 
STQ250—  Single  back  issue  July  1980  on 
ST0600— 5  your  choice  ...         .. 

Add  St. 00  per  magazine  foe  shipping. 
ST1000— TO  your  choke 

ST2500—  25  our  choice 

ST25G1— 25  your  choice 

Add  £7.50  per  order  for  shipping. 


*     ■     ■  I)    A     k 


$3.00 
$3  50 
S8.75 

514.00 
S  12.00 
$25.00 


•  FREE  SACK  ISSUE  CATALOGS  are  yours  for  the  ask- 
ing,  specify  73  Magaime,  and/or  Kilobaud  Microcom- 
ptitmgv  back  issue  catalog  when  you  send  your  name 
and  address  to  us  on  a  postcard. 


BINDERS 


*Use  the  order  card  m  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Bookshop  • 
Peterborough  NH  03458  8e  sure  to  include  check  or  detailed  credit  card  information  No  CO.D,  orders  accepted  All  orders 
add  $1  50  handling  first  book.  ST 00  each  additional  book.  Si 0.00  per  book  foreign  airmail.  Please  allow  4-6  weeks  for 
delivery.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  Ihe  above  address.  (Prices  suojeel  to  change 
on  books  not  published  by  73  Magazine  i  s 


FOR  TOLL  FREE  ORDERING  CALL  1  800-258-5473 


THE  73  TECHNICAL  LIBRARY 


WORLD 
PRESS  SERVICES 

^^FREQUENCIES 


•■■ 


•  BEHIND  THE  DIAL-BK7307-By  Sob  Grove.  Get 
more  fun  out  of  shortwave  listening  with  this  interest- 
ing guide  to  receivers,  antennas,  frequencies  and  in- 
terference. $4.95  " 

•  THE  CHALLENGE  OF  160-BK7309-JS  Ihe  newest 
booh  In  the  73  technical  library,  dedicated  to  160  meter 
operating,  SI  Dunn  provides  all  necessary  Information 
to  gel  started  on  this  unique  band,  The  all-important 
antenna  and  ground  systems  are  described  in  detail. 
The  introduction  contains  interesting  photos  of  Slew 
Perry's  (the  King  ol  160)  shack.  This  reference  is  a  must 
for  new  and  experienced  'Ton  Band"  operators.  Price: 
$4.95/ 

eSSS  THE  MISUNDERSTOOD  MODE— QK7351  —  by 
James  B.  Wilson.  Single  Sideband  Transmission.,, 
thousands  of  us  use  It  every  day,  y el  it  remains  one  of  the 
least  understood  facets  of  amateur  radio.  J-  B.  Wilson 
presents  severaf  methods  of  sideband  generation,  am- 
ply illustrated  with  charts  and  schematics,  which  will 
enable  the  ambitious  reader  to  construct  his  own  side 
band  generator.  A  must  for  the  technically-serious  hams. 
£5  50* 

e  PROPAGATION  WIZARD'S  HAND  BOOK -BK73G2— 
by  J.  H.  Nelson.  When  sunspots  riddled  the  worldwide 
communications  networks  of  the  1940s.  John  Henry 
N ei s on  looked  to  the  planets  for  an  answer.  The  result 
was  a  theory  of  propagation  forecasting  based  upon  In- 
terplanetary alignment  that  made  the  author  the  most 
reliable  forecaster  In  America  today.  The  book  provides 
an  enlightened  took  at  communications  past,  present, 
and  future,  as  well  as  leaching  the  art  of  propagation 
forecasting.  $6.96.* 

•  TOOLS  A  TECHNIQUES  FOR  ELECTRONICS— 
BK7348— by  A,  A  Wicks  Is  an  easy-tc-undersland  book 
written  for  the  beginning  kit  builder  as  well  as  the  ex- 
perienced hobbyist,  h  has  numerous  pictures  and 
descriptions  of  the  safe  and  correct  ways  to  use  basic 
and  specialized  tools  for  electronic  projects  as  well  as 
specialized  metal  working  tools  and  the  chemical  aids 
which  are  used  <n  repair  shops.  £4.96,  * 


FOR 

THE 


CONTE 


•  THE  CONTEST  COOKBOOK— BK73TJ8— reveals  the 
secrets  of  the  contest  winners  {Domestic,  OX  and 
specially  contests],  complete  with  photos  and  diagrams 
of  equipment  used  by  the  top  scorers.  Find  out  how  to 
make  150  contacts  in  one  hour.  £595  * 


NEW! 

•  WORLD  PRESS  SERVICE  FREQUENCIES-BK120? 
— by  Thomas  Harrington.  Can't  wait  to  hear  Ihe  eve 
nlng  news,  or  are  you  wondering  about  the  news  that 
you  arerf 'f  hearing?  Receive  by  Radio  Teletype  (RTTY) 
an  the  world  news  and  financial  happenings  from  the 
world  capitals  on  a  24  hour  a  day  basis.  This  book  gives 
you  the  frequencies  and  times  of  broadcast  of  such 
news  services  as  AP,  UPI„  Reuters.  TASS,  VOA  and 
London  Press.  Also  Included  is  an  introduction  to 
RTTY  with  Information  on  equipment,  antennas,  abbre- 
viations—everything  you  need  to  gel  started  in  RTTY. 
SS.95* 

•  THE  NEW  WEATHER  SATELLITE  HANDBOOK— 
BK7383— by  Dr.  Ralph  E  Taggari  WB8DQT  Here  Is  the 
completely  updated  and  revised  edition  containing  all 
the  information  on  the  most  sophist  tee  ted  and  effective 
spacecraft  now  in  orbit.  This  book  serves  both  the  en 
perienced  amateur  satellite  enthusiast  and  ihe  new 
comet,  it  is  an  introduction  to  satellite  watching,  pro- 
viding all  the  informal »on  required  to  construct  a  conv 
plete  and  highly  effective  ground  station.  Solid  hard- 
ware designs  and  all  the  Instruct  Ions  necessary  to  oper- 
ate the  equipment  are  I  ncluded.  For  experimenters  who 
are  operating  stations,  the  book  details  all  procedures 
necessary  to  modify  equipment  lor  the  new  series  ol 
spacecraft.  Amateur  weather  satellite  activity  repre- 
sents a  unique  blend  of  interests  encompassing  ©fee 
ironies,  meteorology  and  astronautics.  Join  the  privi- 
leged few  in  welching  the  spectacle  of  earth  as  seen 
from  space  on  your  own  monitoring  equipment.  £6.95  * 

INTERFERENCE  HANDBOOK- by  William  R  Nelson, 
WA6EQG— This  timely  handbook  covers  every  type  ot 
RFI  problem  and  gives  you  the  solutions  based  on 
practical  experience.  Covers  interference  to  TV,  radio, 
hi-fi,  telephone,  radio  amateur,  commercial  and  CB 
equipment.  Power  line  Interference  is  covered  in  depth 
—how  to  locate  It.  cure  It,  work  with  the  public,  safety 
precautions,  how  to  train  RFrl  investigators.  Written  by 
an  RFl  expert  with  33  years  of  experience,  this  profuse 
ty  illustrated  book  is  packed  with  practical  easy  to 
undersiand  information  BK1230SB.95 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD  —  BK1Q44  — Hf  burst,  function,  square  wave  gen- 
erators, variable  length  pulse  generators — 100  kHz 
marker,  M  and  rf  sweep  generators,  audio  osc,  effrf  sig- 
nal injector.  146  MHz  synthesizer  digital  readouts  for 
counters,  several  counters,  prescalar,  microwave 
mater,  etc.  252  pages.  15.95.* 

•  IC   OP-AMP   COOKBOOK  — BK1028— by  Walter  G 
Jung  Covers  not  only  the  basic  theory  of  the  IC  op  amp 
in  great  detail  but  also  includes  over  250  practical  cir- 
cuit   applications,    liberally   illustrated    592   pages, 
5Vi  *8Vi,  soft  bound.  Si  4.95 ." 


•  OWNER  REPAIR  OF  RADIO  EQUIPMENT- BK731Q- 
by  Frank  Glass  K6RQ,  Here's  a  book  that  will  teach  you 
an  approach  to  troubleshooting  without  a  shack  full  of 
Test  equipment  Written  in  anarrauve.  non- mathematical 
style,  it  will  encourage  you  to  successfully  fix  your  own 
ng  problems  SO  to  90%  of  the  lime.  Evan  if  you  don't 
want  lo  f In,  you  can  learn  a  lol  about  how  things  work 
and  fail.  Add  to  your  library  and  personal  expertise. 
$7.95,  ■ 


HANDBOOKS 
FOR  THE 
HAMSHACK 

•  THE  TEN  METER  FM  HANDBOOK  -BK1 190— by  Bob 
Heil  K9EID.  This  handbook  has  been  published  to  help 
the  (en  meter  enthusiast  learn  more  about  the  many 
methods  of  conversions  and  t  neks  that  are  used  to  make 
existing  units  work  better  Join  the  great '  tinkerers"  of 
the  world  on  len  FM  and  enjoy  the  fantastic  amount  of 
fun  In  communicating  with  amateur  stations  worldwide 
on  ten  meter  FM.  $4.95  * 

•  THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO 
FM  REPEATERS-BKH85— by  Bill  Pasternak  WA6fTF 

(ad  I  nor  of  73  Magazines  monthly  column  "'Looking  West"/ 
This  is  the  book  lor  the  VHFfljHF  FMsr,  compiled  Irom 
material  submitted  by  over  a  hundred  individuals,  clubs, 
organizations  and  equipment  manufacturers  A  "must 
have"  lor  your  ham  shack  shell.  $1295 


The  7$ 


Test  Equipment 
Library 


•  VOL  I  COMPONENT  TESTERS- LB7359— . .  .how 
to  build  transistor  testers  (8),  diode  testers  (3).  IC  test 
ers  (3),  voltmeters  and  VTVMs  (9j.  ohmmeters  {8  differ- 
ent kinds},  inductance  (31,  capacity  (9).  O  measure- 
ments crystal  checking  (6).  temperature  (2).  aural 
meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous 
data  on  meiers. .  using  them,  making  Ihem  more  ver 
satiie,  making  standards.  Invaluable  book.  $4  95.* 

•  VOL  II  AUDIO  FREQUENCY  TESTERS- LB 7360- 
. .  .jam  packed  with  all  kinds  ot_ audio  frequency  test 
equipment  If  you're  Into  SSB,  RTTY,  SSTV,  etc ,  this 
book  is  a  must  for  you ...  a  good  book  for  hMi  addicts 

and  eaperimrsnlers.  tool  S4.95.* 

•  VOL  Ml  RADIO  FREQUENCY  TESTERS- LB7361  — 
Radio  frequency  waves,  the  common  denominator  of 
Amateur  Radio.  Such  items  as  SWR.  antenna  im- 
pedance, line  impedance,  rf  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes 
sections  on  signal  generators,  crystal  calibrators,  grid 
dip  oscillators,  noise  generators,  dummy  loads  and 
much  more  £4  95.' 

•  VOL  IV  IC  TEST  Eau1PMENT-LB7362-  Become  a 
troubleshooting  wizard'  In  this  fourth  volume  of  the  73 
TEST  EQUIPMENT  LIBRARY  are  42  home  construction 
projects  for  building  test  equipment  to  work  with  your 

ham  station  and  in  servicing  digital  equipment.  Plus  a 
cumulative  inde*  for  all  four  volumes  for  the  73  TEST 
EQUIPMENT  LIBRARY  £4  95  ' 


"Use  the  order  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to  73  Radio  BcoKshop  • 
Peterborough  NH  03456,  Be  sure  lo  include  check  or  detailed  credit  card  information  No  COD.  orders  accepted  All  orders 
add  £1  50  handling  first  book,  £1.00  each  additional  book,  $10,00  per  book  foreign  airmail.  Please  allow  4-6  weeks  for 
delivery.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  [Prices  subfect  lochange 
on  books  not  published  by  73  Magazine.) 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


•  VHF  ANTENNA  HANDBOOK— BK736S— The  NEW 
VHP  Antenna  Handbook  del  ails  the  iheory*  design  and 
construction  of  hundreds  of  different  VHF  and  UHF  an- 
tennas. A  practical  book  written  tot  the  average  ama 
teur  who  takes  joy  in  building,  not  full  of  eomple*  for- 
mulas for  the  design  engineer  Packed  with  fabulous  an 
lenna  projects  you  can  buiid.  $5.95.* 

•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR 
—  BK1015— A  manual  describing  bow  lo  equip  a  ham 
station  with  a  suitable  antenna.  A  wide  range  of  antenna 
topics  Systems,  and  accessories  are  presented  giving 
the  reader  some  food  for  thought  and  practical  data  for 
construction  Designed  to  aid  the  experienced  ham  and 
novice  as  well.  Only  $9,95,  • 

•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS— BKTD16 
—by  Edward  M.  Noll  W3FQJ.  This  is  I  he  first  collection 
of  virtually  every  type  of  wire  antenna  used  by  ama- 
teurs. Includes  dimensions,  configurations,  and  de- 
tailed construction  data  for  73  different  antenna 
types  Appendices  describe  the  con  struct  ion  of  noise 
bridges,  tine  tuners,  and  data  on  measuring  resonant 
frequency,  velocity  factor,  and  swr.  $5,50." 

•  ALL  ABOUT  CU8ICAL  QUAD  ANTENNAS  {2nd  edi- 
tion)— BK1 196—  The  "Classic1*  on  Quad  design, 
theory,  construction,  and  operation.  New  2nd  edition 
contains  new  feed  and  matching  systems  and  new 
data.  S5  95," 

•  BEAM  ANTENNA  HANDBOOK  (Now  5th  edition)— 
BK1197— Yagi  beam  theory,  construction  and  ope  ration 
Information  on  wire  beams,  SWft  curves  and  matching 
systems.  A  "must"  for  serious  DXers.  £5.95* 

•  VHF  HANDBOOK  FOR  RADIO  AMATBJRS~eK1t9B 
—Contains  information  on  FM  theory,  operation  and 
equipmeni,  VHF  antenna  desion  and  construction,  satel- 
lite EM  E,  and  the  newest  sol  id  state  circuits.  $6 ,95' 

•  THE  RADIO  AMATEUR  ANTENNA  HANDBOOK- 
BK 11 99— All  about  wire  aniennas,  beams,  tuners, 
baiuns.  coax,  radials.  SWR  and  towers  Clear  and  com 
plele  information,  S6.95" 

•  SIMPLE,  LOW  COST  WIRE  ANTENNAS  FOR  RADIO 
AMATEURS  ■— BK1 200— Ail  new  data  a  rid  everything  you 
want  to  know  aboul  low-cost,  multi-band  antennas.  Inex- 
pensive beams,     "invisible"    antennas   lor   hams   In 

tough""  locations.  S695* 


THE  WELL 


EQUIPPED 
HAM  SHACK 


<wmw 


COOKBOOKS    c^TLAS 


•  TTL  COOKBOOK  — BKl063-by  Donald  Lancaster. 
Explains  wha!  TTL  is,  how  u  works,  and  how  to  u&e  it. 
Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic 
stopwatch,  digital  volt meter  and  a  digital  tachometer 
S9-5G\ 

•  CMOS  COOKBOOK -BK101T  —  by  Don  Lancaster. 
Details  the  application  of  CMOS,  the  low  power  logic 
family  suitable  for  most  applications  presently 
dommaien  by  TTL  Required  reading  for  every  serious 
digital  experimenter'  $10.50  * 

•  TVT  COOKBOOK—  BK1064— by  Don  Lancaster 
Describes  the  use  of  a  standard  television  receiver  as  a 
microprocessor  CRT  terminal  Explains  and  describes 
character  generation,  cursor  control  and  interface  In- 
formation In  typical,  easy- to- understand  Lancaster 
style.  $9,96/ 


SPECIAL  OFFER 

Chart  of 

UNITED  STATES  AMATEUR 

RADIO  PRIVILEGES 

by  class  of  license,  emission  type,  and  fre- 
quency from  160  thru  2  meters,  including  pro- 
vision for  the  new  30.  17.  and  12  meter  bands. 
Ibis  22  x  28  bv  twelve-color  chart  Is  the  first 
of  Its  kind  to  be  both  Informative  and  decora- 
tive. $3.00  value,  only  $1.95  with  the  pur- 
chase of  1  or  more  books  from  the  Radio  Book- 
shop. (Supplies  limited,  order  now,] 
CH730G&1.95. 


•  HOW  TO  DEFEND  YOURSELF  AGAINST  RADAR -BK1201  —  by  Bruce  F  Bo§ner  and  James  FL  Bodnar,  a  lawyer 
and  radar  expert.  This  book  gives  you  the  ammunition  to  challenge  the  radar  "evidence"  that  usually  leads  to  a 
speeding  conviction,  The  major  part  of  the  book  details  the  inner  workings  of  radar— you'lf  become  more  of  an  ex^ 
pert  than  most  police  officers  and  judges.  The  remainder  of  Lhe  book  outlines  how  to  defend  yourself  against  a 
speeding  ticker—  the  observations,  measures  and  tesi  imony  you  must  obtain  to  dolend  yourself  without  the  help  ol 
a  lawyer  The  price  >s  a  loi  less  than  a  fine!  $6  95" 


•  WORLD  REPEATER  ATLAS— BKfaf  5— Completely  up- 
dated, over  230  pages  of  repeater  listings  are  indexed  by 
location  and  frequency.  More  than  50  maps  pinpoint  2000 
repeater  locations  throughout  the  USA.  Foreign  listings 
include  Europe,  the  Middle  East,  South  America,  and 
Afnca  $4.95' 

•THE  MAGIC  OF  HAM  RADK>~BK73l2-&y  Jerrold 
Swank.  W8HXR  begins  with  a  brief  history  of  amateur 
radio  and  of  Jerrys  involvement  in  it.  Parr  2  details  many 
ot  ham  radio's  heroic  moments.  Hamdom's  close  ties 
with  the  continent  of  Antarctica  are  the  subject  of  Part  3. 
In  Part  4  the  strange  and  humorous  sides  of  ham  life  gel 
their  due.  And  what  oi  the  future?  Pad  5  peers  into  the 
crystal  ball  S4  96" 

•  A  GUIDE  TO  HAM  RAOJO-8K7321  -Dy  Larry 
Kahaner  WB2NEL  WhaTs  Amateur  Radio  all  about?  You 
can  learn  the  basics  of  this  fascinating  hobby  with  this 
excellent  beoihner's  guide.  It  answers  the  most  frequent- 
ly asked  questions  in  an  easy-going  manner,  and  It 
shows  the  best  way  to  go  about  getting  an  FCC  license, 
A  Guide  to  Ham  Radio  is  an  ideal  introduction  to  a  hobby 
enjoyed  by  people  around  the  world  $4.35  ' 

•  WORLD  RADIO  TV  HANDBOOK  1981.  35TH  EDITION 

— BK1 184— This  book  is  Ihe  bible  of  international  broad- 
casters, providing  the  only  authoritative  source  of  exact 
information  about  broadcasting  and  TV  stations  world 
wide.  This  1981  edition  is  completely  revised,  giving 
comprehensive  coverage  of  shod,  medium  and  long 
wave.  560  pages  of  vital  aspects  of  world  listening. 
$1650 
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Best 


•  SOME  OF  THE  BEST  FROM  KILOBAUD7MICRQGQM 
PUTING— 0K7311— A  collection  of  the  best  articles  thai 
hBve  recently  appealed  in  Kilobaud/  MICROCOMPUT- 
ING Included  is  material  on  Ihe  TRS-80  and  PET 
systems,  CP/M  the  S08£V8Q8SZ80  chips,  the  ASR  33  ter- 
minal Data  base  management,  word  processing,  text 
editors  and  file  structures  are  covered  too.  Programming 
techniques  and  hardcore  hardware  construction  proj- 
ects for  modems,  high  speed  cassette  Interfaces  and 
TVTs  are  also  included  in  Ihis  large  format,  200  plus 
page  edition.  $10.95." 

•  40  COMPUTER  GAMES— BK7381— Forty  games  in  all 
in  nine  different  categories.  Games  for  targe  and  smalt 
systems,  and  even  a  section  on  calculator  games.  Many 
versions  ot  BASIC  used  and  a  wide  variety  of  systems 
represented,  A  must  for  the  serious  computer  games- 
man.  $7,95' 

•  THE  NEW  HOBBY  COMPUTERS- BK 7340- This 
book  takes  it  from  where  "HOBBY  COMPUTERS  ARE 
HERE!"  leaves  off,  with  chapters  on  Large  Scale  Integra- 
tion, how  to  choose  a  microprocessor  chip,  an  introduc- 
tion lo  programming,  low  cost  MO  for  a  computer,  com- 
puter arithmetic,  checking  memory  boards,  and 
much,  much  more!  Don't  miss  ihis  tremendous  value E 
Only  $4.96.* 


•  UNDERSTANDING  AND  PROGRAMMING  MICRO 
COMPUTERS— BK7382— A  valuable  addition  to  your 
compulmg  library.  This  two-part  text  includes  the  best 
articles  that  have  appeared  in  73  and  Kilobaud 
Microcomputing  magazines  on  the  hardware  and  soft- 
ware aspects  ol  microcomputing  Well-known  authors 
and  well-structured  text  helps  the  reader  get  involved. 
S1Q.95* 

•  HOW  TO  BUILD  A  MICROCOMPUTER— AND  REALLY 
UN DERSTAND  IT -BK7325— by  Sam  Creases  The  elec^ 
tronics  hobbyist  who  wants  to  build  his  own  microcom- 
puter system  now  has  a  practical  '"How-To"  guidebook. 
This  book  is  a  combination  technical  manual  and  pro- 
gramming guide  that  takes  the  hobbyist  step-by  Mep 
through  the  design,  construction,  testing  and  debugging 
of  a  complete  microcomputer  system.  Must  reading  for 
anyone  desiring  a  true  understanding  of  small  computer 
systems,  19.95/ 

•  HOBBY  COMPUTERS  ARE  HERE!—  BK7322—  if  you 
want  to  come  up  to  speed  on  how  computers  work , . , 
hardware  and  software.  .  -this  is  an  excellent  book.  It 
starts  with  fundamentals  and  explains  the  circuits,  and 
the  basics  of  programming,  along  with  a  couple  of  TVT 
construction  projects,  ASCI  I  Baudot,  etc.  This  book  has 
the  highest  recommendailons  as  a  teaching  aid.  $4.95/ 


m  "Use  the  order  caret  in  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Bookshop  < 
Peterborough  NH  03456  Be  sure  to  include  check  or  detailed  credit  card  information.  No  COD  orders  accepted.  Alt  orders 
add  51  50  handling  first  book.  Si  00  each  additional  book,  St 000  per  book  foreign  airmail  Please  allow  *-6  weeks  lor 
delivery.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address  (Prices  subject  to  change 
on  books  not  published  by  73  Magazine.  1 
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^WHAT  WILL  YOUR  NEW 

RIG  BE  LIKE? 


Read  73  and  Find  Out 


The  magic  of  digital  electronics  is  coming  to  ham  gear .  .  .  and  you'll  be  able  to  read  about  these 
developments  in  73.  There  probably  will  be  more  changes  in  ham  equipment  in  the  next  few 
years  than  ever  before  in  history.  You'll  see  these  changes  coming  in  73,  where  you  11  read  about 
the  experiments  and  pioneering.  73  has  more  articles  than  any  other  ham  magazine .  .  ,  often  more 
than  all  the  others  combined. 

When  sideband  got  started,  it  was  moved  along  by  the  many  pioneering  articles  in  73,  In  the  60s 
it  was  solid  state,  with  several  times  as  many  articles  on  the  subject  than  in  all  the  other  magazines 

combined.  When  repeaters  and  FM  got  going  about  ten  years  ago  there  were  over  five  times  as 
many  articles  on  the  subject  published  in  73  as  in  all  other  ham  magazines  combined .  .  -  and  you 
can  see  what  changes  that  brought  to  hamming.  Now  we're  looking  at  exciting  developments 
such  as  narrow  band  sideband  for  repeaters,  .  ,  which  might  give  us  six  times  as  many  repeaters 
in  our  present  bands.  We're  looking  at  automatic  identification  systems  which  may  make  it  possi- 
ble for  us  to  read  out  the  call  letters  of  any  station  tuned  in ..  .  .and  even  the  development  of  self- 
tuning  receivers. 

Will  stereo  double  sideband  techniques  make  it  possible  to  have  up  to  30  times  bs  many  stations 
within  a  given  HF  band  as  is  now  possible?  Hams  will  be  experimenting  and  reporting  on  these 
developments  in  73,  73  is  an  encyclopedia  of  hamming.  .  .present  and  future.  .  .and  just  a  bit  of 
the  past,  too. 

Without  the  endless  fillers  on  station  activities  and  club  news,  73  is  able  to 
publish  far  more  information,  .  .valuable  information,  .  .on  hamming  and 
ham  equipment. 

You  may  or  may  not  be  a  pioneer,  but  you  certainly  will  want  to  keep  up 
with  what  is  happening  and  what  the  new  rigs  are  going  to  be  like,  And,  frank* 
lyf  your  support  of  73  is  needed  to  keep  this  type  of  information  coming. 
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OSCAR  ORBITS 


REPORT.  For  more  information  on  the  amateur  space  program,  con* 
tact:  AMSAT,  PO  Box  27,  Washington  DC  20044. 


USCAil    B   ORBITAL    ^FORMATION   FOR   JMUAflY 


OfiCJUt    9   ORBITAL    I Wf OHM AT ICji    VLiH  JANUARY 


Despite  a  troubled  infancy,  amateur  radio's  newest  satellite, 
UoSAT-OSGAR  9,  was  alive  ana*  well  as  this  issue  of  73  went 
to  the  printer. 

After  a  perfect  launch  on  October  5,  the  first  signal  heard  coming 
from  the  satellite  was  a  strong  carrier  with  only  a  small  amount  of 
garbled  modulation  instead  of  the  expected  1200-baud  ASCII 
telemetry.  It  was  five  days  before  the  spacecraft  was  successfully 
directed  into  a  300-baud  mode,  giving  the  world  a  chance  to  obtain 
and  digest  information  about  the  satellite's  well-being, 

Early  data  indicated  that  a  problem  existed  with  two  of  the  three 
navigation  magnetometers.  Experts  associated  with  this  with  the 
colder  than  expected  spacecraft  temperature.  Before  any  experi- 
ments can  be  conducted,  the  satellite  must  be  stabilized,  an  opera- 
tion that  is  dependent  on  knowing  the  bird's  attitude  and  spin.  With- 
out the  proper  "nav  mag"  data,  a  new  operational  plan  must  be  for- 
mutated,  It  was  expected  to  take  four  to  six  weeks  to  gain  full  control 
of  the  situation. 

Satellite  enthusiasts  report  that  OSCAR  9's  U5.82SMH2  beacon 
can  be  heard  with  a  rubber-duck-equipped  handie-talkie.  By  using  a 
5/8-wave  or  better  antenna,  it  is  possible  to  get  a  foil  quieting  signal 
with  an  ordinary  two-meter  receiver.  The  orbital  data  that  was  avail- 
able for  OSCAR  9  in  early  October  is: 

•  Period:    95    minutes,  •  Perigee  height;  533  km 
28.796  seconds  (331.21  mi.) 

•  Longitude   increment:  •  Apogee  height;  536  km 
23.86563  degrees  west  (333.07  mi.) 

The  orbital  listing  given  below  is  based  on  this  data.  Since  OSCAR 
9  has  a  very  short  track  record;  the  accuracy  of  the  listing  may  not  be 
as  great  as  it  would  be  with  an  established  satellite. 

This  article  is  based  on  material  from  the  AMSAT  SATELLITE 
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south  of  Glasgow  on  Highway 
31 E,  Admission  is  $2.00  per  per- 
son with  no  extra  charge  for  ex- 
hibitors. One  free  table  will  be 
provided  per  exhibitor  with  extra 
tables  available  at  $3,00  each. 
There  will  be  a  large  heated 
building  with  plenty  of  free  park- 
ing. No  meetings  or  forums  will 
be  held— just  door  prizes,  free 
coffee,  and  a  large  flea  market, 
Talk-In  on  146.34/.94  or  147.63/ 
.03.  For  additional  information, 
contact   Bernie  Schwitzgebel 


WA4J20,    121    Adairland    Ct.. 
Glasgow  KY  42141. 

LIVONIA  Ml 
FEB  28 

The  Livonia  Amateur  Radio 
Club  will  hold  its  12th  annual 
LARC  Swap  'n  Shop  on  Sunday, 
February  28,  1982,  from  8:00  am 
to  4:00  pm  at  Churchill  High 
School,  Livonia  ML  There  will  be 
plenty  of  tables,  door  prizes,  re* 
freshments,  and  free  parking. 
Talk-in  on  148,52.  Reserved  ta- 
ble space  of  12-foot  minimum  is 
available.  For  further  informa- 


tion, send  an  SASE  (4  x  9)  to 
Neil  Coffin  WA8GWL,  c/o  Livo- 
nia Amateur  Radio  Club,  PO  Box 
2111,  Livonia  Ml  48151. 

MIDLAND  TX 
MAR  13-14 

The  Midland  Amateur  Radio 
Club  will  hold  its  annual 
swapfest  on  Saturday,  March 
13,  1982,  from  8:00  am  until  6:00 
pm,  and  on  Sunday,  March  14, 
from  8:00  am  until  3:00  pm,  at 
the  Midland  County  Exhibit 
Building  east  of  Midland  TX  on 
the  north  side  of  Highway  80, 
Registration  is  $5.00  in  advance 
or  $6.00  at  the  door.  An  addi- 
tional $3.00  will  be  charged  for 
each  table.  There  will  be  door 
prizes.  Talk- In  on  146*16/14676 
and  146.01/146.61.  For  more  in- 


HAM  HELP 


We  are  happy  to  provide  Ham 
Hefp  listings  tree,  on  a  space- 
avertable  basis.  We  are  not  hap- 
py when  we  have  to  take  time 
away  from  other  duties  to  deci- 
pher cryptic  notes  scrawled  It* 
tegibty  on  dog-eared  post  cards 
and  odd  stzed  scraps  of  paper. 
Please  type  or  print  (neatly  f), 
double  spaced,  your  request  on 
an8V2"x  11"  sheet  of paper  and 
use  upper-  and  lowercase  letters 
where  appropriate.  Also,  pfease 
make  a  "1"  look  tike  a  "1,"  not 
an  %  "  which  could  be  an  V  or 
an  "eye,  *  and  so  on.  Hard  as  it 
may  be  to  believe,  we  are  not  fa- 
miliar with  every  piece  of  equip* 
ment  manufactured  on  Earth  for 
the  last  50  years f  Thanks  for 
your  cooperation. 

Wanted:  work  in  the  elec- 
tronics field  in  the  Knoxville/ 
Chattanooga  area.  Experience 
in  digital  and  rf  circuits,  f  have 
First  Class  radiotelephone  and 
Extra  class  amateur  licenses. 

Herman  F,  Schnur 

115  Intercept  Ave. 

North  Charleston  SC  29405 

I  need  an  instruction  manual 
and/or  schematic  for  a  model 
CF  capacitor  analyzer  (Exam- 
Eter)  made  by  Solar  Mfg.  Corp., 
New  York.  Please  write  and  Jet 
me  know  what  you  have. 

G.V.  Mock  W4RHD 

Rt.  1 ,  Box  60 

Fayettevllle  AR  72701 


Wanted:  any  information  on 
conversion  of  Cobra  21XLR  to 
10-meter  FM,  Uses  Unlden  PO 
199AB  board  with  crystals  for 
10.24,  10.695,  and  36.57  MHz. 
Has  anyone  converted  this  rig? 
Help! 

Al  Graff  N8CNB 

PO  Box  332 

South  Webster  OH  46662 

I  need  a  schematic  and/or 
manual  for  an  Advance  Instru- 
ments oscilloscope  model  OS 
15A  {sometimes  called  Xetex).  I 
will  copy  and  return.  AM  your 
costs  gladly  paid, 

Walter  S.  Jackson  KB3LH 

281  Irish  Road 

Berwyn  PA  19312 

t  have  the  schematic  for  my 
WWII-vintage  HammarJund  type 
CHC  46140  receiver,  but  no  val- 
ues of  components  are  given. 
Can  anyone  supply  further  data 
on  this  radio? 

H*  Church 

309  W.  St.  Louis  St 

Lebanon  IL  62254 

I  need  a  schematic  or  a 
manual  on  a  Central  Electronics 
multi-phase  exciter,  Model  10B, 
and  Model  458  vfo.  I  will  copy 
and  pay  all  postage. 

Louts  Sila  WB6FRO 

1085  W.  27th  St. 

San  Bernardino  CA  92405 


Recently,  someone  wanted 
info  on  war  surplus  from  the  '40- 
'45  era.  I  had  this  info  and  was 
glad  to  supply  it.  My  request 
was  to  have  the  postage  paid. 

I  neither  got  the  postage  nor  a 
thank-you.  You  could  remind  the 
people  requesting  such  info  that 
a  thank-you  is  appreciated,  tt 
will  be  a  cold,  frosty  day  before  I 
comply  with  another  request. 
Since  the  last  time,  I  have  seen 
quite  a  few  inserts  I  could  help, 
but  once  stung,  twice  shy. 

Leon  D.  Tallman  W1JTI/OY1KH 

Star  Route 
South  Effingham  NH  03882 

Am  looking  for  a  schematic  or 
assembly  manual  for  a  model 
W5M  amplifier.  Also  same  for  a 
model  WAP2  preamplifier. 
These  are  both  Heathkit  units. 
Will  copy  and  return,  postage 
paid.  Thank  you. 

F.N*  Lockwood  WA6UCP 

910  Jack  London  Drive 

Santa  Rosa  CA  95405 

t  urgently  need  a  schematic  or 

any  service  information  on  the 
Beltek  model  W5570  2-meter  FM 
transceiver.  The  manufacturer 
In  California  is  out  of  business. 
Thank  you. 

Rev.  Ray  Vath  WB2FYB 

PO  Box  306 

Rtdgefield  Park  NJ  07660 

I  have  a  telephone-type  (PBX) 
headset  which  I  would  like  to 
hook  up  to  my  Kenwood  TR-2400. 
Any  info  would  be  appreciated. 

Roy  Elchelberger  KA7GXX 

1136  Turquoise  Way 

Sandy  UT  64070 


formation,  write  the  Midland 
Amateur  Radio  Club,  Box  4401, 
Midland  TX  79704. 

WINCHESTER  IN 
MAR  14 

The  Randolph  Amateur  Radio 
Association  will  hold  its  3rd  an- 
nual hamfest  on  Sunday.  March 
14, 1982,  from  8:00  am  to  5:00  pm 
at  the  National  Guard  Armory, 
Winchester  IN.  Tickets  are  $2.00 
in  advance  and  $3.00  at  the 
door.  Table  space  is  $2.50  and 
table  space  with  table  is  $5.00. 
Setup  times  are  6:00  pm  to  8:00 
pm  on  Saturday  and  6:00  am  to 
8:00  am  on  Sunday.  For  reserva- 
tions or  additional  information, 
contact  RARA,  PO  Box  203t  Win* 
Chester  IN,  or  phone  W9VJX  at 
(317).584*9361. 


I  would  like  to  obtain  a 
manual  or  schematic  for  a 
Gonset  Sixty-Three.  Also,  if 
anyone  needs  a  Knight  Star 
Roamer  manual  for  his  set,  he 
can  contact  me. 

Kevin  Neal 
Rte.  A,  Box  221 A 
Flippin  AR  72634 

I  need  a  manual  and  schemat- 
ic for  a  General  Electric  oscillo- 
scope model  CRO  5A.  Will  copy 
or  pay  for  copy.  Also  need  parts 
or  a  used  Heathkit  IT-11  or  IT-28 
Capacitor  Checker.  Thank  you. 

William  P.  Pence 

800  Old  Stage  Road 

Cave  Junction  OR  97523 

Does  anybody  know  the  type 
of  balun  and  the  resistance  and 
wattage  of  the  resistor  used  in 
B&W's  new  folded  dipole  anten- 
na? Any  information  concerning 
the  above  would  be  greatly  ap- 
preciated. 

Marvin  Rosen  N3BQA 

20  W.  Madison  St 

Baltimore  MD  21201 

(301)^685-6308 

Needed  for  parts:  a  beyond- 
repair  IO-10  Heath  scope  to 
complete  a  partial  scope  kit. 

Rudy  Zerdecki  WB1CXC 

PO  Box  321 

Indian  Orchard  MA  01151 

t  would  like  a  manual  and/or 
schematic  for  a  Tektronlc  Type 
504  oscilloscope.  I  will  pay  copy- 
ing costs. 

Dr.  H.  Castigfione 

RD  #3,  Box  392 

Robbinsville  NJ  08691 
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DX 


Yuri  Btanarovtch  VE3BMV 
Box  292 
Don  Milts 
Ontario  M3C  2S2 
Canada 

One  thing  thai  is  very  obvious 
and  is  becoming  worse  with 
more  activity  on  the  bands  is  the 
quality  of  SSB  signals.  SSB  by 
its  nature  is  so  pure,  clean,  and 
lean.  Theoretically,  two  or  three 
stations  can  operate  almost  on 
the  same  frequency.  There  is  no 
earner  to  interfere  as  we  had  on 
AM.  But  ...then  came  those 
#$%&  speech  compressors  in 
the  hands  of  operators  who  re- 
fuse to  try  to  understand  the 
technical  side  of  things.  I  think  it 
must  be  a  carry-over  from  the 
Mten-four"  band  where  the  only 
thing  you  had  to  know  was  to 
keep  that  meter  way  up  there, 
because  that  was  when  you 
were  getting  more  "pounds'1 
out,  Wrong!!! 

Speech  processing  has  its 
value  but  it  has  to  be  under- 
stood. When  a  ham  cranks  that 


devilish  instrument  ait  the  way 
up  then  he  starts  QRMing  his 
own  signal.  One  can  hear  the 
fans  running,  dogs  fighting  on 
the  street,  and  even  the  stonv 
ach  rumbling.  All  this  is  creating 
splatter  that  gives  a  very  bad  Im- 
age of  the  ham  and  his  station. 

It  is  quite  simple  to  adjust  the 
gain  just  by  observing  the  plate 
orrl  meter  on  your  transmitter  or 
amplifier.  When  you  press  push- 
to-taik  without  saying  anything, 
the  meter  should  not  move-  If 
you  are  getting  more  deflection 
on  the  meter  when  you  are  not 
talking  than  when  you  are  talk- 
ing,  then  obviously  it  is  a  bit  too 
much.  Another  situation  is  bad 
neutralization,  which  creates  all 
kinds  of  spurious  signals  inside 
and  outside  the  bands,  Includ- 
ing terrific  TV!.  Also  watch  for  a 
wrong  bias  adjustment  on  your 
PA  amplifier  or  transmitter.  That 
could  put  your  rig  into  Class  C. 
and  there  you  have  another  fac- 
tor contributing  to  your  beauti- 
ful signal. 

Why  all  of  this?  Well,  if  you 
listen  around  you  know  why.  The 
garbage  level  on  the  bands  is 
very  high.  It  doesn't  lake  too 
many  stations  to  wipe  out  the 
band  and  make  it  impossible  for 
others  to  hear  that  XZ9A  who  is 
trying  to  call  you. 

The  same  goes  forthe  DX  pile- 
ups.  Gone  are  the  days  when  you 
coufd  pick  the  calisigns  out  of 


Typical  Big  Gun  Contest  (and  DXj  station  of  KQRF,  Cement  blocks 
and  boards  serve  as  an  operating  desk,  not  for  the  great  looks  but 
tor  the  super-efficient  layout  of  three  rigs  and  ail  the  other  gadgets. 
Outside  are  three  200-foot  towers  with  assorted  high-performance 
antennas-  Chuck  K&RF  (left)  is  discussing  strategy  with  George 
WQUA  before  an  upcoming  contest.  George  is  a  frequent  high  scorer 
in  sweepstakes  and  holds  a  number  of  records, 
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the  pile  because  they  were  clean 
and  understandable.  Three  bad 
stations  can  wipe  out  half  a  band 
and  make  it  difficult  for  the  DX 
station  to  hear  anyone. 

We  consider  ourselves  gentle- 
men, so  let's  do  it  right  and  be 
proud  of  our  signals! 

BULLETIN  OF  THE  MONTH 

This  time  we  Took  at  another 
weekly  DX  bulletin  from  across 
the  pond.  II  is  the  continuation 
of  the  old  and  famous  Geoff 
Watts  bulletin,  still  edited  by 
him,  published  by  the  RSGBf 
and  called  OX  News  Sheet.  It  <s 
getting  close  to  its  1000th  issue. 
It  lists  activities  and  expected 
operations,  has  QSL  informa- 
tion, and  gives  upcoming  con- 
test rules.  The  sample  shows 
the  arrangement. 

DX  NEWS 

A6XJA,  United  Arab  Emirates, 
showing  up  on  15m  around 
21.200.  Operator  is  Jan-Keur; 
QSL  via  PAOLP  or  direct:  PO  Box 
2730,  Abu  Dhabi,  United  Arab 
Emirates.  A6XJC  keeps  occa- 
sional schedules  with  WB2QHD 
near  26.666  for  short  lists 
around  1500/1530  GMT.  Claim* 
ing  valid  license  and  expects  to 


be  there  for  some  time,  QSL  via 
PE0MGM. 

A9XDO.  Bahrain,  Operator 
Howard  showing  up  on  28.607  at 
1545,  14.236  at  0200,  14.020  at 
0345.  QSL  via  KA4S.  A9XDA, 
Paul,  around  14,182  at  0200;  QSL 
via  N48PP. 

A22ZM,  Botswana.  Mark  is 
now  in  South  Africa;  QSL  via 
ZS5CU.  A22VL  wiH  be  on  the  air 
for  about  two  years,  operated  by 
W9VL,  showing  up  m  the  major 
contests  and  some  DXpeditrons. 

BV2A,  Taiwan.  Tim  is  back  on 
the  air  after  the  hurricane 
season.  He  takes  the  antennas 
down  himself,  rather  than  let 
Mother  Nature  do  it.  QSL  direct. 

CE0X,  San  Felix  Island.  Wow! 
Bob  Read  KF10t  ex-WB1GDQ, 
received  his  Extra  class  US  li- 
cense just  in  time  for  this  histor- 
ical operation.  Both  "partners/' 
W0AX  and  N4CBL,  have  bowed 
out  of  the  operation  and  Bob 
fired  up  from  CEBX  quite  quick- 
ly. While  some  were  figuring 
that  it  would  take  him  a  day  or 
so  by  boat,  he  managed  to  get 
there  by  air  and  surprised  the 
world  by  showing  up  on  15m  lor 
a  few  QSOs.  Later  he  operated 
on  20  and  10m  also.  Apparently, 
there  were  only  a  few  hours  of 


Ever  wondered  what  hit  you  in  the  pifeup?  The  answer  is  in  the  anten- 
nas. This  is  the  VE3BM  V  Razor  Beam,  just  going  up  on  the  top  of  the 
110-foot  rotatabte  pole.  It  has  4  quad  elements  (2  driven}  and  three 
yagi  elements  on  a  60- foot  boom.  And  there  are  two  of  them  stacked. 
They  realty  cut  through  the  pileup  and  give  the  edge! 


operation  his  work  permitted. 
The  prteups  were  much  worse 
than  Clipperton  has  experi- 
enced. Poor  fist  operators,  they 
did  not  get  the  chance.  Job  well 
done,  considering  the  restric- 
tions that  Bob  was  faced  with. 
About  700  contacts  were  made, 
mostly  with  US  stations.  There 
is  some  chance  he  might  be  in- 
vited back  and  be  able  to  do 
some  more  operating.  QSL  to 
his  SV&BV  address:  Box  564, 
Athens,  Greece. 

FB8WG,  Crozet  Island.  George 
is  operating  as  much  as  his 
schedule  is  permitting  him.  He 
should  be  there  for  about  9 
months.  Usually  showing  up  on 
the  French  net  on  14.170  or 
21.170  at  1800Z,  Operating  list 
on  weekends  around  21.279 
from  1200Z.  QSL  via  F2CL  An- 
other one  who  operates  with  the 
help  of  the  list  ''undertakers/' 
Hoping  to  get  the  vfo  and  oper- 
ate on  his  own. 

FP0GBG,  St.  Pierre  and  Mi- 
quelon.  Operation  by  Al  W8AH 
Also     FP0GAP    by    WBNR, 


FPGGAQ  by  K8CJG.  QSL  to  their 
home  calls. 

HS,  Thailand.  Thai  radio  ama- 
teurs are  back  on  the  air.  Appar- 
ently they  were  off  because  they 
had  to  register  their  rigs.  The 
same  old  callsigns  are  still  as- 
signed, so  there  is  no  change, 
Dr.  George  Collins  VE3FXT  is 
supposed  to  be  back  in  HS  for 
some  more  tests  and  demon- 
stration of  coherent  CW,  and  is 
hoping  to  get  on  from  XZ— 
Burma. 

HV,  Vatican  and  Radio  Vati- 
cana,  is  celebrating  the  50th  an- 
niversary and  offering  an  award 
for  working  several  amateurs 
there.  Stations  in  Europe  and 
the  USA  must  work  two  of  the 
three  stations,  all  others  need 
work  only  one.  The  calls  are 
HV3SJ.  HV1CH,  HV2VO.  Start- 
ing date  was  October  1  and  it 
runs  until  Februarys  1982,  Send 
photocopy  of  QSL  card  to  Radio 
Vattcana,  Citta  del  Vaticano. 
Europe. 

T3T  Kiribati.  The  following  are 
separate  countries  for  the 
DXCC;   T30- Western    Kiribati 


This  one  is  at  the  "Papa  Victor"  antenna  farm— the  W2PV  multi- 
mutfi  station.  Stacked  Teirex  beams  on  the  110-foot  Big  Bertha  The 
configuration  reads,  from  top  down:  6  elements  on  20,  8  on  15.  10  on 
Tft  3  on  40,  and,  agatn7  10  on  10,  8  on  15  and  6  on  20.  That  surely  gets 
respect  on  the  bandi  So,  the  next  time  you  can't  hear  the  one  they 
are  working,  don't  worry  about  it  (unless  you  have  more  elements 
up  there}. 


(Gilbert  or  Ocean  Island),  ex*T3A 
or  VR1;  T31— Central  Kiribati 
(British  Phoenix  Island),  ex-T3P, 
VB1;  T32—  Eastern  Kiribati 
(Christmas  or  Line  fsland),  ex- 
T3L,  VR3.  Recently  active: 
T32UF  around  21025  at  0230; 
QSL  via  JA1 NVG.  T32AB  around 
21298  at  0300;  QSL  via  N7YL 

V3A.  Belize.  This  is  the  new 
prefix  and  not  J9  as  previously 
announced  and  expected.  This 
should  replace  the  old  VP1  pre- 
fix in  the  callsigns.  VP2A  An- 
tigua is  expected  soon  to  be- 
come V2A. 

XZ,  Burma  or  Karen  State? 
According  to  JA8BMK  and  most 
people,  these  should  be  recog- 
nized as  separate  DXCC  coun- 
tries—that is,  as  XZ9A  and 
XZ5A.  There  was  some  activity 
reported  by  other  stations  with 
X22  and  XZ1  callsigns  operating 
from  Rangoon,  Burma. 

1AQKM,  SMOM  or  Sovereign 
Military  Order  of  Malta,  was  fi- 
nally accepted  by  the  ARRL  as  a 
separate  country  for  DXCC.  This 


brings  the  current  total  back  to 
319,  They  were  supposed  to  be 
in  the  CQ  WW  contest  but  it  was 
a  no  show,  QSL  cards  are  being 
accepted  after  January  1,  1982. 
for  air  the  contacts  made  with 
1A0KM. 

3X1Z,  Guinea  was  on  again  by 
Jacques  W4LZZ  on  October 
11-23.  QSL  via  W4FRU 

5A7BQ*  Libya,  Operator  Abed 
is  active  around  28546  at  1700 
and  claims  to  be  a  permanent 
resident  with  a  valid  license. 
QSL  via  Box  733,  Benghazi, 
Libya 

5R8,  Malagasy  Republic,  acti- 
vated by  Luigi  IV30SHN/5R8  be* 
tween  September  20-28;  QSL 
via  IV3!v1Ua  5R8AL  is  active 
around  28535  at  1730,  QSL  via 
WA4VDE. 

701AB,  South  Yemen,  could 
be  on  at  any  time,  J28AZ  is  the 
holder  of  the  license  and  it  is 
supposed  to  be  a  matter  ot  pick- 
ing it  up  and  operating.  (We  have 
been  hearing  about  this  for  six 
months,) 


WARDS 


Bill  Gosney  KE7C 
Micro-80,  Inc. 
2565  North  Busby  Road 
Oak  Harbor  WA  98277 

W2JIO  NAMED  AS  1980 
ARMSTRONG  PIONEER 

Bob  Gunderson  W2JIO  has 
been  voted  the  first  recipient  of 


the  annual  Armstrong  Memorial 
Award.  It  was  given  to  him  in 
recognition  of  his  outstanding 
contributions  to  amateur  radio 
via  his  work  with  and  for  blind 
hams.  Bob,  who  was  born  blind 
himself,  has  designed  and  built 
many  kinds  of  test  instruments 
with  audio  outputs  as  well  as 


other  methods  of  working  with 
electronics  for  the  sightless.  He 
also  founded  the  Braille 
Technical  Press,  and  taught 
electronics  for  37  years  at  the 
New  York  School  for  the  Blind, 
directing  many  students  toward 
rewarding  careers  in  elec- 
tronics. 

The  award  was  presented  al 
the  1980  ARRL  Hudson  Division 
Convention.  Bob  could  not  be 
present,  so  a  tape  recording  of 
this  event  was  sent  to  him  along 
with  the  plaque. 


The  award,  a  sort  of  "Most 
Valuable  Player11  of  amateur 
radio*  honors  the  memory  of  Ma- 
jor Edwin  Armstrong,  invenlor  of 
frequency  modulation  and  other 
technical  advances  which  have 
benefitted  amateur  radio.  It  will 
be  given  each  year  to  one  ham 
for  his  or  her  outstanding  ser- 
vice to  the  amateur  community 
Some  of  the  nominees  for  198t 
are  Copthorne  MacDonald 
W4ZII,  father  of  SSTVt  Don 
Stoner  W6TNS.  driving  force 
behind  the  original  OSCAR  pro- 
gram, and  HRH  Hussein,  JY1T 
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for  his  help  in  promoting  the 
concept  of  amateur  radio 
throughout  the  Mideast  if  you 
would  like  to  nominate  some- 
one, just  send  a  note  to  Awards 
Committee,  Major  Armstrong 
Memorial  Amateur  Radio  Club, 
Box  1234,  Englewood  Cliffs  NJ 
07632. 

SPECIAL  EVENTS  STATION 

FOR  LEWIS  AND  CLARK 

WINTERING  SITE 

A  Special  Events  station  will 
be  sponsored  by  the  Mandan- 
Bismarck  Amateur  Radio  Cfub 
on  January  2  and  3P  1962.  There 
will  be  a  distinctive  OSL  card 
this  year,  featuring  Sakakawea, 
the  Indian  maid  who  led  the  ex- 
pedition to  the  West  Coast. 

Time  of  operation  will  be 
1600-2100  UTC  on  both  days. 
Frequencies  to  be  used: 
SSB— 14295,  21395,  28595; 
CW— 14065,  21065,  28065;  and 
Novice— 21125,  28125,  All  fre- 
quencies plus-minus  QRM. 

To  receive  the  special  com- 
memorative QSL  card,  send  an 
SASE  to  the  Mandan-Bismarck 
Amateur  Radio  Club,  PO  Box 
978,  Bismarck  ND  58501.  (For 
additional  information  you  may 
contact  Ed  Drewello  WB0QFW 
at  the  same  address,  or  call 
(7011-2234150,  Ext  124) 


THE  WORKED  HOUSTON 
COUNTY  GEORGIA  AWARD 

The  Central  Georgia  Amateur 
Radio  Club  of  Warner  Robins, 
Georgia,  is  proud  to  announce 
the  establishment  of  the 
Worked  Houston  County 
Georgia  Award. 

The  requirements  for  obtain- 
ing this  handsome,  three-color 
award  are: 

•  US  stations  are  required  to 
contact  five  (5)  amateur  stations 
in  Houston  County.  Stations  in 
Houston  County  need  ten  (10) 
contacts  with  other  amateur 
stations  in  Houston  County. 

•  DX  stations  are  required  to 
contact  three  (3)  amateur  sta- 
tions in  Houston  County, 
Georgia. 

•  All  contacts  must  be  made  on 
the  10-th  rough-  160-meter 
amateur  bands.  Endorsements 
for  single  band,  single  mode, 
etc.,  will  be  honored  upon  re- 
quest. 

•  Ail  contacts  must  have  been 
made  February  14, 1  &81 ,  or  later. 

•  The  fee  for  this  award  is  $1.00 
plus  two  (2)  first-class  stamps 
for  US  stations,  DX  stations 
please  send  four  (4)  fRCs.  Send 
fee  and  list  of  claimed  contacts 
(no  QSL  cards)  with  complete 
log  information  to:  Awards 
Manager,  Manuel  Malta 
WD4ENO,     619     American 


Boulevard,  Warner  Robins,  GA 
31093,  USA. 

ROYAL  ORDER  OF  HOOTOWLS 

The  Royal  Order  of  Hootowls 
became  a  society  in  June  of 
1955  with  the  "gag"  nomination 
and  hand-drawn  owl  being  sent 
to  John  Woods  W7TMI,  after 
burning  the  midnight  oil  with  the 
originator,  Lee  Singleterry,  Sr 
W7YJE,  Dick  W7VIC,  Gordy 
W7UFE,  and  Tad  W7W2K  round- 
ed out  the  charter  membership, 
and  the  granddaddy  of  50-MHz 
societies  was  born! 

The  Order  became  dormant 
with  the  passing  of  Lee,  but  in 
1977,  Don  Abeil  WB5SND 
located  Mrs,  Singleterry  and 
was  granted  permission  to 
reestablish  the  Order  once 
again.  This  was  completed  in 
1978  in  partnership  with  Don 
Verlander  WB5VWZ* 

The  Order  is  not  a  net  but  a 
society  founded  to  promote 
friendship  and  goodwill  toward 
amateurs  everywhere,  and  was 
developed  to  enhance  and 
preserve  activity  on  the  late 
Saturday  night  6-meter  rag- 
chew. 

ROHO  membership  is  open  to 
any  licensed  amateur  who 
meets  the  following  conditions; 

•  All  contacts  must  be  made  on 
the  6-meter  band  and  must  be 
point-to-point;  contacts  by  relay 
are  not  valid. 

•  Call  '"CO  Hootowls"  on  50.200 
at  midnight  (2400)  local  time  on 
Saturday  night  only. 

•  Establish  and  maintain  two- 
way  contact  with  a  member  sta- 
tion for  a  minimum  of  one  full 
hour  starting  at  2400  Saturday 
night  and  ending  not  earlier  than 
0100  Sunday  morning,  DX  sta* 
tions  may  qualify  by  making 
contact  with  an  Owl  at  any  time 
during  the  above  stated  period. 


•  To  apply  forthe  affiliation  and 
membership  certificate,  submit 
the  name,  caltsJgn,  ROHO 
number  of  the  member  station 
worked,  and  the  date  worked, 
along  with  your  own  name,  ad- 
dress, and  callsign.  There  is  a 
one-time  membership  fee  of 
$2.00. 

Make  your  check  payable  to 
Don  Abell,  6821  West  Avenue. 
San  Antonio  TX  78213. 

ROMANTIC  ROAD  AWARD 

The  local  group  (OV)  Nord* 
lingen  of  the  German  Amateur 
Radio  Club  issues  this  award  on 
the  occasion  of  its  Jubilee  (25th 
year)  to  all  licensed  radio 
amateurs  and  SWLs  for  con- 
tacts with  stations  along  the 
"Romantic  Road/1  located  in 
Wurzburg,  Tauberbischofsheim, 
Bad  Mergentheim,  Creglingen, 
Rothenburg  o  d.  Tauber, 
Feuchtwangen.  Dinkeisbuhl, 
Nordlingen,  Harburg,  Donau- 
worth,  Augsburg,  Landsberg, 
Schongau,  Schwangau,  and 
Fussen. 

List  of   DOKs  valid  for  the 

award:  A  23;  B  02,  17,  18,  22;  C 
20,  21;  P  25;  T  01,  06.  09,  11,17, 
21 ;  Z  30,  52. 

Requirements:  Each  QSO 
with  stations  along  the  Roman- 
tic Road  will  count  1  point,  each 
CW  QSO  2  points,  and  each 
RTTY  QSO  3  points.  Contacts 
with  members  of  the  "OV"  Nord- 
lingen,  DOK  T  09,  count  double 
points.  European  stations  need 
50  points,  and  VHF  and  DX  sta- 
tions need  25  points. 

This  certificate  is  also  avail- 
able to  SWLs. 

The  fee:  DM5,  US$4,  or  10 
IRCs.  Send  to  Friedt  Schrey,  PO 
Box  1.  0^8055  Wemding,  W. 
Germany. 
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WORKED  ALL  BOWIE  AWARD 

The  Bowie  Maryland  Amateur 
Radio  Club  is  offering  the 
Worked  All  Bowie  Award  to 
amateurs  who  make  contact 
with  stations  located  in  this 
Washington  DC  suburb. 

The  Bowie  Award  is  issued  in 
two  classes:  Class  1  for  con- 
tacts with  four  stations  located 
in  the  city  and  Class  2  for  two 
contacts  within  Bowie.  DX  sta- 
tions, to  qualify,  must  work  two 
Bowie  amateurs  for  Class  1 
recognition  and  work  one  sta- 
tion within  Bowie  for  Class  2. 

There  is  no  fee  for  this  award, 
but  applicants  are  requested  lo 
accompany  their  log  extracts 
with  a  large  (#10)  self-addressed 
stamped  envelope.  Forward 
your  applications  to:  John 
Rouse  KA3DBN,  PO  Drawer  M, 
Bowie  MD  20715. 

GARRETT  ISLAND  AWARD 

The  Bowie,  Maryland,  ARC  is 
still  offering  the  Garrett  Island 
Award  to  any  amateurs  who 
worked  K3PI  during  the  mini- 
DXpedition  to  this  uninhabited 
island  located  near  the 
Chesapeake  Bay  in  Cecil  Coun- 


ty, Maryland.  A  second  large 
SASE  to  John  Rouse  KA3DBN, 
PO  Drawer  Mp  Bowie  MD  20175 
will  get  you  the  award.  By  the 
way,  QSL  cards  are  required  as 
proof  of  contact, 

LINCOLN  TRAIL  AWARD 

The  Lincoln  Trail  Amateur 
Radio  Club,  Inc.,  wilt  be  holding 
an  in-state  DXpedition  from 
Abraham  Lincoln's  birthplace  in 
HodgenviHe,  Kentucky.  Hodgen- 
villa  is  located  in  LaRue  County. 

The  expedition  will  be  on 
February  13  beginning  at  0000 
UTC.  The  station  cail  will  be 
NN4H.  Planned  frequencies  are: 
Phone— 15  kHz  from  bottom  of 
the  General  phone  band;  CW— 
15  kHz  from  bottom  of  the  Gen- 
eral  CW  band;  Novice— 15  kHz 
down  from  top  of  band  edge.  For 
certificate,  send  an  SASE  to 
Charlie  Myers,  PO  Box  723,  Eliz- 
abethtown  KY  42701. 

FREEZE  YOUR  ARCTIC 
OFF  CERTIFICATE 

The  Tin  Lizzies  are  at  it  again* 
The  fourth  annual  Freeze  Your 
Arctic  Off  expedition  will  take 
place  between  1700Z  January  23 


gljmpu  amateur  raM*  flu 
Tjins  i*  tff  ffrttfi  that 


ry  condLh&\$  set  dmrn    *hr 

this   ai&afidt 
Dol&d  thi*$  day,  the   


of    _ 


Awtwd    Number  _ 


and  1800Z  January  24,  1982t  us- 
ing a  twenty-mile- wide  frozen 
lake  as  the  ground  plane  for  our 
phased  vertical  array.  As  in  the 
past,  a  handsome  certificate 
will  be  sent  to  all  QSLed  con- 
tacts. No  SASE  is  needed,  but 
please  put  your  contact  number 
on  your  card. 

Look  for  AD8R/8  on  7,275, 
21.380,  146.55,  and  146.58  MHz 
out  on  the  frozen  wastes  of  Lake 
Saint  Ciair  near  the  US- 
Canadian  border.  QSL  to  Box 
545,  Sterling  Heights  Ml 
48077*0545. 

ROBBINS0ALE  ARC 
OPERATION  ICEBOX 

The  Robbinsdale  Amateur 
Radio  club  (K0LTC)  is  proud  to 
announce  its  second  Annual 
Operation  Icebox  from  the 
frozen  surface  of  Rainy  Lake, 
near  International  Falls,  Min- 
nesota. Operation  will  begin  on 
February  5,  1982,  at  0000  GMT 
and  run  till  February  6,  1982,  at 
0000  GMT.  The  frequencies 
used  will  be  10  kHz  up  from  the 
bottom  of  the  General  Phone 
bands.  Novice  operation  also  is 
planned.  There  will  be  two 
operating  stations  to  cover  80m 
through  10m.  KGLTC  is  offering 
an  attractive  8Va  x  11  com- 
memorative QSL  of  the  event  to 
ail  who  enclose  an  SASE 
(business  size)  with  their  card. 
The  QSL  route  is  via  KB0PM, 
club  president. 


GYMPIE  AMATEUR  RADIO 
GOLD  AWARD 

The  Gold  Award  is  open  to  all 
licensed  amateur  radio  stations 
and  shortwave  listeners.  Sta- 
tions must  obtain  ten  (10)  points 
by  working  Gympie  Amateur 
Radio  Club  members.  Overseas 
stations  need  obtain  only  five  (5) 
points  for  qualification. 

Stations  can  be  worked  on 
any  band  using  any  mode.  Ac- 
tive modes  are:  SSBP  CW,  FM, 
AM,  and  RTTY.  Contacts  on  HF 
count  as  one  (1)  point  each.  Con- 
tacts on  VHF  (52  MHz  and  up) 
are  worth  two  (2)  points  each,  A 
contact  with  the  club  station 
(VK4WIH)  counts  as  two  (2) 
points  on  any  band.  Contacts 
via  repeaters  are  not  valid. 

Stations  can  be  worked  once 
on  each  band.  QSL  cards  are  not 
required.  Applicants  must  send 
a  log  extract  containing  all  rele- 
vant information  (date,  time,  fre- 
quency, mode,  signal  report, 
callsign).  Contacts  after  Oc- 
tober 13t  1980S  are  valid. 

Domestic  cost  of  the  award  is 
$1.00  or  three  IRCs.  Overseas 
stations:  $2.00  or  five  (5)  IRCs. 
Address  the  Awards  Manager, 
Gympie  Amateur  Radio  Club, 
PO  Box  384,  Gympie,  Old.,  4570, 
Australia. 

PEANUT  PROMOTER  AWARD 

This  award  is  sponsored  by 
the  Turner  County  Chamber  of 
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Commerce  in  conjunction  with 
the  Coastal  Plains  Amateur 
Radio  Club  based  (n  Ashbumr 
Georgia. 

To  qualify  for  this  award,  an 
applicant  must  work  at  least  two 
stations  In  Turner  County, 
Georgia.  Both  GSl  cards  re- 
ceived  from  these  contacts 
must  be  sent  to  the  Awards 
Manager  along  with  an  SASE, 

Actually,  the  club  has  two 
managers  for  this  award.  If  your 
contact  was  made  on  six 
meters,  then  forward  your  ap- 
plication to:  "Fuz"  Tanner 
WA4NTF,  Route  2,  Box  351. 
Ashburn  GA  31714.  If  your  con- 
tacts were  made  on  any  other 
band,  send  your  application  to 


Wayne  Harrell  WD4LYV,  Route 
1,  Box  185,  Sycamore  GA  31790. 
I  am  not  sure  If  there  is  a  fee 
for  this  award— the  award  rules 
failed  to  mention  any  remit- 
lance  To  be  safe,  however,  I 
would  enclose  a  minimum  of 
$2.00  to  cover  the  club's  ex- 
penses. 


VERNON  BC  WINTER 
CARNIVAL  CERTIFICATE 

We  of  the  North  Okanagan 
Radio  Amateur  Club  (NORAC)f 
along  with  the  Vernon  Winter 
Carnival  Society,  are  sponsor- 
ing a  certificate  this  year  to 
celebrate  the  22nd  Annual 
Vernon  Winter  Carnival,  western 


Canada's  largest  winter  car* 
nival,  held  annually  in  February. 
This  year  the  carnival  is  being 
held  February  5-14. 

We  will  be  operating  daily 
from  2100-2400  Zulu,  and  on 
February  7  from  2000-0200Z. 
This  is  a  free  award,  and  all  you 
need  to  do  is  send  the  log  infor- 
mation of  QSOs  with  three  (3) 
Vernon  area  stations  or  one  con- 
tact with  the  club  station 
(VE7NOR)  to  PO  Box  1706.  Ver- 
non BC  VTT8C3.  (Vernon  area  is 
defined  as  Armstrong,  Enderby, 
Oyama,  Wfnfield,  Lumby,  and 
Vernon.)  Frequencies  to  watch 
are:  28,575.  21.375,  and  14  295 
plus  or  minus  QRM.  with  possi- 
ble CW  and  RTTY  operation  also. 

The  award  is  available  year- 
round:  all  QSOs  are  valid, 

CQ  CQ  CQ  . . .  HIGH  SCHOOL 

AND  COLLEGE 

CLUB  STATIONS 

The  McKinley  High  School 
Amateur  Radio  Station  (KH6NF) 
is  trying  to  make  contact  with 
teenagers  and  young  adults 
around  the  world.  McKinley 
High  is  the  oldest  public  high 
school  in  thestateof  Hawaii,  be- 
ing 116  years  old  this  school 
year.  We  are  located  in 
Honolulu,  just  minutes  away 
from  the  famous  Diamond  Head 
crater  and  Waikiki  Beach.  Our 
student  population  is  just  over 
2000p  and  it  rivals  the  United  Na- 
tions with  our  diversity  of 
cultural  and  national  heritages, 

The  club  station  has  been  in 
operation  since  1966.  but  this 
year  we  are  making  a  special  ef- 
fort to  contact  other  club  sta- 
tions and  younger  members  of 
the  amateur  radio  societyr  We 
are  inviting  everyone  to  join  us 
on  the  bands  and  make  this  year 
an  outstanding  one  for  youthful 
hams. 


Take  your  favorite  H.T.  out 
for  a  drive  ton ig ht. 


VISA  or  MASTERCARD  for 
same  day  shipment 


For  $84.95  you  get  the  most  efficient, 
dependable,  fully  guaranteed  35W  2  meter 
amp  kit  for  your  handy  talkie  money  can  buy. 
Now  you  can  save  your  batteries  by  operating 
your  HT,  on  low  power  and  still  get  out  like  a 
mobile  rig.  The  model  335A  produces  35  watts 
out  with  an  input  of  3  watts,  and  15  watts  out  with 
only  1  watt  in    Compatible  with  IC-2AT,  TR-2400, 
Yaesu,  Wilson  &  Tempo!  Other  2  meter  models  are  avail- 
able with  outputs  of  25W  and  75W,  in  addition  to  a  100W 
amplifier  kit  for  430MHZ,  ^^2 

Communication  Concepts  Inc.  SSStfET*" "c"1"on '0H4b4JS 
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Our  hours  of  operation  will  be 
from  1730Z  to  181 5Z  and  0045Z 
to  Q115Z  Monday  through  Fri- 
day, and  2000Z  to  2130Z  Mon- 
day, Wednesday,  and  Friday.  At 
present,  we  operate  on  10 
meters,  28,520  MHz  ±  QHM.  If 
10  meters  closes  up,  we  will 
operate  21.420  MHz  or  14.320 
MHz. 

If  you  are  unable  to  contact  us 
because  of  poor  band  condi- 
tions* please  drop  a  line  to  set 
up  a  schedule  and  we  will  do  our 
best  to  have  a  QSO  with  you. 
Our  address  is  McKinley  High 
School  Amateur  Radio  Station, 
1039  S.  King  Street.  Honolulu  HI 
96814.  Until  we  meet  you  on  the 
air .  .  .  Aloha! 

WORKED  ALL  HAWAII 
AWARDS 

Sponsored  by  the  Big  Island 
Amateur  Radio  Club,  these 
awards  are  available  to  all 
licensed  amateurs.  Contacts 
made  after  000GZ  January  1, 
1982t  are  valid  for  the  awards. 

Any  mode  on  any  band  is  ac- 
ceptable. No  terrestrial  repeater 
contacts  will  be  accepted,  and 
only  fandbased  stations  are 
valid  for  the  awards. 

Do  not  send  QSL  cards.  A  list 
showing  the  date,  time,  signal 
report,  mode,  callsign,  and 
band,  certified  by  a  club  or  soci- 
ety official,  is  sufficient 

The  fee  for  any  award  is 
US  S3.50;  three  awards  are 
available;  Class  A  — Wood- 
carved  tiki  (certificate  only  for 
stations  located  in  the  State  of 
Hawaii);  Class  B— Certificate; 
and  Class  C— Certificate. 

Class  A  requirements:  Work 
100  Hawaiian  stations,  to  in- 
clude (A)  the  islands  of  Hawaii, 
Maui,  Lanai,  Molokai,  Oahu.  and 
Kauai;  {B>  the  counties  of 
Hawaii,  MaulT  Kalawao, 
Honolulu,  and  Kauai:  (C)  one  of 
the  following  islands:  Kure,  Mid- 
way,  Necker,  Laysan,  French 
Frigate  Shoals,  Niihaut  or 
Kahoolawet  and  (D)  10  or  more 
BiARC  members. 

Class  B  requirements:  Work 
50  Hawaiian  stations,  to  include 
the  islands  of  Hawaii,  Maui, 
Molokai,  Oahu,  and  Kauai,  and  5 
or  more  BIARC  members. 

Class  C  requirements:  Work 
25  Hawaiian  stations,  to  include 
the  islands  of  Hawaii,  Mauit 
Oahu,  and  Kauai,  and  3  or  more 
BIARC  members. 

Address  all  award  applica- 
tions to  the  Big  Island  Amateur 
Radio  Club,  PO  Box  1688, 
Kamuela  HI  96743. 


A  DIVISION  Of  INNOVATIVE  LASS.  INC 

P.O.  BOX  339 

ARLINGTON,  TEXAS  76004-0339 


SUPERVERTER  I $99.95 

The  ultimate  in  converter  technology!  Dual-stage  selec- 
tive preamp,  mixer,  i.f.  amplifier  and  no-drift  crystal-con- 
trolled oscillator.  We  recommend  this  unit  for  experi- 
enced kit  builders,  12v  Stationary  Power 
Supply.  *  ,$24,96  for  Superverter  I. 

SELECTIVE   PREAMP , $44.50 

This  new  unit  is  not  like  other  wideband  preamps.  Ex- 
perienced kit  builders  can  easily  add  this  unit  to  our  ex- 
isting boards  or  to  other  manufacturers'  boards  to  im- 
prove overall  performance. 

2300  MHZ  CONVERTER  KIT-  ,,...„,,  $35,00 

Complete  with  PC  board,  parts  and  10-page  instruction 
book. 


VARIABLE  POWER  SUPPLY. ........  $24.95 

Complete  kit  includes  all  components  for  working  unit, 
Including  deluxe  box  and  overlays. 


DISK  YAGI  ANTENNA . ,  $25-00 

Complete  kit  with  PVC  and  mounting  bracket.  Stronger 
than  loop  yagiT  and  equal  In  gain. 

4-FOOT  DISH  ANTENNA $49,95 

Overall  25  d8  gain.  Partial  assembly  required.  Shipped 
UPS  (ground)  only. 

DL-2000  SATELLITE  RECEIVER. ....  $699.95 

Fully  assembled  receiver— this  is  not  a  kit. 

120*  LNA,.„ .....$650.00 


TERMS:  COD,  Money  Order,  Bank  Cards  (800)  433  5172 
HOURS:  8:30-4:30  COST;  MON-FRI  (817)  265-0391 


ORDERS  ONLY 
INFORMATION 


COMING  NEXT  MONTH . .  OUR  OWN 
2300  MHZ  TRANSMITTER  AND  1B91 
WEATHER  SATELLITE  DOWN  CON- 
VERTER (CRYSTAL  CONTROLLED 
WITH  PREAMP). 


Our  product  may  be  copied,  but  the  performance  is  never  equalled. p  0  BOX  339  ARLINGTON 

UNIVERSAL  COMMUNICATIONS  ^i*™^ 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


BUY 

All  Brands  New  &  Reconditioned 


913-381-5900 


TRADE 
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We  Want  to  DEAL— Call  Us— We'll  Do  It  Your  Way. 

WE'RE  #1 


master  charge 

THE  K»T£HB*Kfc  CWP 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG  OF  NEW  AND  RECONDITIONED  EQUIPMENT. 

*  ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF  UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST    SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE 
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CONTESTS       ) 


Robert  Baker  WB2GFE 
75  Windsor  Dr. 
Atco  NJ  08004 


HUNTING  LIONS  IN 
THE  AIR  CONTEST 

Starts:  1200  GMT  January  9 
Ends:  1200  GMT  January  10 

The  contest  is  sponsored  by 
Lions  Clubs  International  and 
coordinated  by  Lions  Club  Rio 
de  Janeiro  Arpoador,  Brazil  Par- 
ticipation in  the  contest  is  open 
to  all  duly-licensed  radio  opera- 
tors, Lion  and  non-Lion.  There 
are  two  modes— phone  and  CW, 
Participation  in  both  modes  is 
allowed  but  points  are  counted 
separately,  All  amateur  stations 


participating  must  operate 
within  their  licensing  regulation. 
Separate  categories  will  exist 
for  single  operator  and  radio 
clubs/societies.  Multi-operators 
may  participate,  but  each  prefix 
must  be  listed  on  the  log. 

Use  all  bands,  80  through  10 
meters.  Only  one  GSO  with  the 
same  station  on  each  band  may 
be  counted.  Remember  that 
phone  and  CW  are  counted 
separately! 


EXCHANGE: 

RS(T)  and  sequential  QSO 
number*  When  contacts  are 
made  with  Lions  and  LeosP  the 
name  of  the  Lions  Club  or  Leo 
Club  contacted  should  be  clear- 
ly identified. 


SCORING: 

QSOs  within  the  same  conti- 
nent count  1  point  while  those 
between  different  continents 
count  3  points.  Score  1  extra 
bonus  point  for  each  OSO  with  a 
member  of  a  Lions  Club  or  Leo 


I 

Jan  1 

CALENDAR 

ARRL  Straight  Key  Night 

Jan  2  4 

Zero  District  QSO  Party 

Jan  9 

Hunting  Lions  In  The  Air  Contest 

Jan  9  10 

73' s  40-  and  80- Meter  Phone  Contest 

Jan  9-10 

Worked  All  Morton  Contest 

Jan  16-17 

77s  International  160-Meter  Phone  Contest 

Jan  16*17 

International  SSTV  Contest 

Jan  16-17 

Worked  All  Morton  Contest 

Jan  23-24 

Texas  QSO  Party 

Jan  23-24 

Great  North  Dakota  QSO  Binge 

Jan  29-31 

CO  Worldwide  160-Meter  Contest— CW 

Jan  30-Feb  7 

ARRL  Novice  Roundup 

Feb  6-7 

RSGB  7- MHz  Contest— Phone 

Feb  6-7 

South  Carolina  QSO  Party 

Feb  20-21 

ARRL  DX  Contest-CW 

Feb  26-28 

CO  Worldwide  160- Meter  Contest— SSB 

Feb  27  28 

RSGB  7-MHz  Contest— CW 

Mar  6-7 

ARRL  DX  Contest— Phone 

Jun  12-13 

ARRL  VHF  QSO  Party 

Jun  26-27 

ARRL  Field  Day 

Jul  10-11 

IARU  Radlosport 

Aug  7*6 

ARRL  UHF  Contest 

Sep  11  12 

ARRL  VHF  QSO  Party 

Nov  6-7 

ARRL  Sweepstakes— CW 

Nov  20-21 

ARRL  Sweepstakes— Phone 

Dec  4-5 

ARRL  160-Meter  Contest 

Dec  11-12 

ARRL  10-Meter  Contest 

Club  and  5  points  for  a  OSO  with 

a  member  of  the  Lions  Club  Rio 
de  Janeiro  Arpoador,  Contacts 
between  Brazilian  stations  and 
members  of  the  Arpoador  club 
will  count  only  2  extra  points. 

AWARDS: 

Lions  Club  International  will 
present  trophies  for  first,  sec- 
ond, and  third  place  on  both 
modes  in  both  categories, 
Fourth  through  tenth  places  will 
receive  plaques.  In  addition, 
each  log  sent  by  participants, 
radio  clubs,  or  radio  societies 
with  a  minimum  of  5  contacts 
will  receive  a  special  certificate. 
The  contest  committee  also  will 
select  and  award  the  most  ac- 
tive Lions  Club  participating  in 
the  contest. 

ENTRIES: 

Keep  a  separate  log  for  each 
mode.  Each  participant  will  note 
m  the  logs  thecatlsign  and  infor- 
mation exchanged.  Confirma- 
tion of  contacts  will  be  made  by 
comparing  the  logs  of  the  par* 
ticipants.  Participants  should 
send  their  logs  not  later  than  30 
days  after  the  contest  to;  Con- 
test Committee— Hunting  Lions 
in  the  Air,  Lions  Club  of  Rio  de 
Janeiro   Arpoador,   Rua  Souza 


Lima  #149,  Apt.  402,  22081  Rio 
de  Janeiro,  RJ,  Brazil, 

WORKED  ALL  MORTON 
CONTEST 

0001  GMT  January  9  to 

2400  GMT  January  10  and 

0001  GMT  January  16  to 

2400  GMT  January  17 

The  Worked  All  Morton  Award 
will  be  issued  to  those  hams 
who  have  QSOs  with  five  or 
more  members  of  the  Morton 
Amateur  Radio  Club  or  resi- 
dents of  Morton,  Illinois,  during 
the  contest  periods.  To  receive 
the  award,  applicants  should 
send  log  information  listing  at 
least  five  Morton  contacts  along 
with  a  large  SASE  to:  Morton 
ARC,  701  Columbus  Ave.,  Mor- 
ton I L  61550. 

TEXAS  QSO  PARTY 

Starts:  0000  GMT  January  23 
Ends:  2400  GMT  January  24 

Sponsored  by  the  West  Texas 
Amateur  Radio  Club  of  Odessa, 
Texas.  Use  all  bands  and 
modes.  Each  station  may  be 
worked  on  each  band  and  each 
mode.  Mobiles  may  be  worked 
again  upon  each  county 
change,  Single-operator  entries 
only.  CW  QSOs  must  be  in  CW 
subbands  only. 


1981  TEXAS  QSO  PARTY 


Texans 


K5IID 

53,413* 

K85FP 

37,635* 

KG5U 

20,580 

W5SOD 

13,502 

WN5MBS 

12,903 

WA5WDB 

9.702 

N5QQ 

9.065 

W9ZTD/5 

8,977 

WB5QWW 

8,200 

W50NL 

7,942 

WB50BT 

7J33 

Mobile  Texans 
WD5ACR  9,840 


K3ZMI/5 


8.000 


DX 


I6FLD 

861* 

CT1BY 

64S 

G4HBI 

392 

Stateside 

AE3Y 

26,260" 

WB2GEX 

4,655 

W3HDH 

3,105 

N4AQC 

2,070 

K4DDB 

1,241 

K1BV 

1,027 

WD9FNB 

897 

W6SZN 

876 

W2IMO 

722 

WDSNHN(N) 

684 

W7LN 

400 

KAOCLS 

366 

WBHUCP 

360 

KB8KW/7 

294 

WA5DTHyM4 

280 

K7EQ 

279 

WB1GLH 

250 

W8EAO 

240 

K9GDF 

230 

WA4YUU 

112 

KA0GMU 

88 

WB4WHE 

21 

Canada 

VE1RQ 

882* 

VE3KK 

480 

*  Plaque.  **  Contest  chair- 
man—ineligible for 
awards.  All  others,  cer- 
tificate winners. 
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EXCHANGE: 

QSO  number  (beginning  with 
001)  and  state,  province,  coun- 
tryt  or  Texas  county, 

FREQUENCIES: 

Novice-3710,  7110,  21110, 
28110;  Phone  — 3940,  7260, 
14280,  21370,  28600;  CW-3565, 
7065.  14065,  21065,  28065, 

SCORING: 

All  non-Texas  stations  score 
points  as  follows;  phone  con- 
tact with  fixed  station  in  TX  =  1 
point;  CW  contact  with  fixed 
station  in  TX  =  2  points;  phone 
contact  with  mobile  station  in 
TX  =  5  points;  and  CW  contact 
with  mobile  station  in  TX  =  7 
points.  Multiply  by  the  number 
of  Texas  counties  worked  (254 
max,). 

All  Texas  stations  score  1 
point  per  contact  on  phone,  2 
points  on  CW  regardless  of 
fixed  or  mobile.  Multiply  by  the 
number  of  states,  countries,  and 
Canadian  provinces  worked. 

AWARDS: 

Plaques  to  top  scores:  US, 
US-Novice,  OX.  Canada,  Texas 
fixedT  Texas  mobile,  Texas 
Novice.  Certificates  to  top  score 
in  each  state,  country,  and  prov- 
ince. Certificates  also  to  top  10 
Texas  stations.  Special  awards 
as  activity  dictates. 

ENTRIES: 

All  logs  must  be  received  by 
March  15th.  Mail  entries  to: 
WTARC,  PO  Box  9944,  Odessa 
TX  79762-0041. 


HB9CDX 


SWITZERLAND 
SUIZA 


HYDROPOWER 
CLEAN  ENERGY 


POTENCIA  HIDRAULICA 
-  ENERGIA  UMPI A 


QSL  OF  THE  MONTH:  HB9CDX 

This  colorful  card  was  submitted  by  Swiss  amateur  Hans  K.  Wagner  HB9CDX,  Jt's  an  example  of  how 
your  card  can  reflect  a  personal  interest— in  this  case,  hydroelectric  power. 

If  you  would  like  to  enter  our  contest,  put  your  QSL  card  in  an  envelope  and  mail  it,  along  with  your 
choice  of  a  book  from  73Ts  Radio  Bookshop,  to  73  Magazine,  Pine  Street,  Peterborough  HH  03468,  Atten- 
tion: QSL  of  the  Month.  Entries  which  do  not  use  an  envelope  {the  Postal  Service  does  occasionally 
damage  cards)  and  do  not  specify  a  book  will  not  be  considered. 


THE  GREAT 
NORTH  DAKOTA  QSO  BINGE 

0000  to  0800  and  1600  to  2400 

GMT  January  23,  and 
0800  to  1600  GMT  January  24 

Sponsored  by  the  Red  River 
Radio  Amateurs  of  Fargo,  North 
Dakota. 


EXCHANGE: 

RSfT)  and  state,  country;  or 
North  Dakota  county.  Novices, 
please  indicate  Novice  status. 

FREQUENCIES: 

Phone— 181 5,  3905,  7280, 
14280,  21380,  28580;  CW— 1810, 


3640.  7035.  14035.  21035,  28035; 
Novice— 3725,  7125,  21125, 
28125.  All  frequencies  plus  or 
minus  10. 

SCORING: 

Phone   contacts   count    10 
points,  CW  count  20,  and  RTTY 


NEWSLETTER  CONTEST  WINNER 


m&M 


Picking  a  monthly  winner  for  73'$  Newsletter  Contest  is  no 
easy  task.  There  are  literally  hundreds  of  entries  to  sift 
through.  Each  month  we  narrow  the  field  to  four  or  five  out- 
standing publications  and  then  make  the  tough  decision. 

Almost  without  fail,  each  month's  collection  of  runners-up 
has  included  at  least  one  newsletter  from  a  Chicago  area 
club.  For  some  reason  unknown  to  us,  the  newsletters  com- 
ing from  that  part  of  the  country  are  usually  first-rate.  Perhaps 
there  is  some  sort  of  inter-club  rivalry?  This  month,  a  ninetand 
publication  finally  clawed  its  way  to  the  top,  with  the  winner 
being  The  Hamletter,  published  by  the  Wheaton  Community 
Radio  Amateurs. 

This  suburban  Chicago  group's  newsletter  sports  a  two- 


color  printing  job  on  the  front  page  and  is  chock  full  of  black 
and  white  photos.  But  in  the  end  it  was  a  rather  small  detail 
that  brought  victory  to  The  Hamletter  Should  a  copy  of  this 
publication  fall  into  the  hands  of  someone  who  is  not  a  club 
member,  he  or  she  will  find  plenty  of  information  about  the 
club.  A  collection  of  helpful  facts  can  be  found  every  month 
on  the  newsletters  masthead.  In  addition  to  listing  the  names 
and  calls  of  the  club  officers  and  newsletter  staff,  you'll  find  a 
mailing  address  for  the  club,  details  about  the  club  meeting 
time  and  place,  plus  a  rundown  on  the  club  nets  and 
repeaters.  This  may  seem  like  "obvious"  information  but  for 
any  new  or  prospective  member  it  can  be  indispensable. 

A  newsletter  is  built  from  a  collection  of  little  details  like 
the  masthead.  Sometimes  you  can  make  subtle  changes  in 
your  style  or  layout  that  will  outstrip  the  improvements  of  a 
major  reorganization.  Establishing  a  regular  format  for  a 
publication  can  give  it  an  identity,  but  sticking  to  something 
because  "it's  always  been  that  way"  may  lead  to  stagnation. 
Perhaps  in  1982  your  club  can  concentrate  on  the  little  things; 
sometimes  they  make  the  biggest  difference,  Keep  those 
newsletters  coming'.  — N8RK. 
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1st  ANNUAL  40- AND 
80-METER  PHONE  CONTEST 

SPONSORS: 

73  Magazine,  Peterborough,  New  Hampshire  03458 

CONTEST  PERIODS: 

40-Meter  Event— 0O0OZ  to  24002  January  9t  1982 
SfrMeter  Event— 0O00Z  to  2400Z  January  10,  1982 

MISCELLANEOUS  RULES: 

Work  as  many  stations  as  possible  on  40-  andfor  80-meter 
phone  during  the  specified  times  of  allowable  operation.  The 
same  station  may  be  worked  once  on  each  band.  Crossmode 
contacts  will  not  count.  Single-operator  stations  may  operate 
a  total  of  16  hours  on  each  band.  All  multi-operator  stations 
may  operate  the  entire  24-hour  period  on  each  band,  Off 
periods  must  be  noted  in  your  logs  and  on  your  summary 
sheet,  Off  periods  are  no  less  than  30  minutes  each. 

OPERATOR  CLASSES: 

(A)  Single-operator,  single  transmitter,  phone  only 

(B)  Multioperator,  single  transmitter,  phone  only 

ENTRY  CATEGORIES: 

(1}  40-meter  band  only 

(2)  80-meter  band  only 

(3)  40-  and  80-meter  bands 

EXCHANGE: 

Stations  within  the  continental  US  and  Canada  transmit  an 
RS  report  and  state,  province  or  territory.  All  other  stations,  in- 
cluding Alaska  and  Hawaii,  transmit  RS  report  and  OX  country 

POINTS: 

A  station  may  be  worked  once  on  each  band.  US/VE  stations 
earn  1  QSO  point  per  contact  with  the  48 states  and  Canada,  2 
points  for  ail  others.  DX  stations  (including  Alaska  and 
Hawaii)  earn  1  QSO  point  per  contact  within  your  own  coun< 


try,  2  points  for  all  others.  Contacts  made  between  1000  and 
1400  local  time  score  twice  the  normal  points  per  contact-  In- 
dicate points  per  contact  on  your  log  sheet. 

MULTIPLIERS: 

1  multiplier  point  is  earned  for  each  US  state  {48  max.).  each 
Canadian  province  or  territory  (12  max*),  or  each  DX  country 
worked  on  each  band, 

FINAL  SCORE: 

Total  QSO  points  times  total  multiplier  points  equals  claimed 
score, 

CONTEST  ENTRIES: 

Each  contest  entry  must  include  a  log  for  each  band  in  your 
entry  category,  a  dupe  sheet  for  each  band,  a  contest  sum- 
mary, and  a  multiplier  checklist  for  each  band.  We  reconv 
mend  that  contestants  send  for  a  copy  of  the  contest  forms. 
Enclose  an  SASE  to  the  contest  address  listed  below. 

ENTRY  DEADLINE: 

AH  entries  must  be  postmarked  no  later  than  February  11, 
1982, 

DISQUALIFICATIONS: 

Omission  of  any  required  entry  formt  operating  in  excess  of 
legal  power,  manipulating  of  contest  scores  or  times  to 
achieve  a  score  advantage,  or  failure  to  omit  duplicate  con- 
tacts which  would  reduce  the  overall  score  more  than  2%  are 
all  grounds  for  immediate  disqualification. 

4  WARDS; 

Contest  awards  will  be  issued  in  each  entry  category  in  each 
of  the  continental  US  states,  Canadian  provinces  and  ter- 
ritories, and  each  DX  country  represented.  A  minimum  of  5 
hours  and  50  QSOs  must  be  worked  to  be  eligible  for  contest 
awards, 

CONTEST  ADDRESS: 

Send  an  SASE  to:  Whidbey  Island  DX  Club 

2665  North  Busby  Road 
Oak  Harbor,  Washington  98277 


count  50.  North  Dakota  stations 
count  an  additional  100  point 
bonus  for  working  five  Novices. 
North  Dakota  stations  multiply 
score  by  total  of  states,  prov- 
inces, and  countries  per  band 
and  mode.  Others  multiply  by 
counties  worked  per  band  and 
mode  (max.  of  53  counties). 

ENTRIES  AND  A  WARDS: 

Certificates  to  state  and  prov- 
ince winners.  Plaque  to  North 
Dakota  winner.  Mail  logs  with 
usual  certification  by  February 
28th  to;  Bill  Snyder  W0LHS,  Box 
2784.  Fargo  ND  58108-2784. 

CO  WORLDWIDE 
160-METER  CONTEST— CW 


stations  include  state  and  Cana- 
dians include  province. 

SCORING: 

US  and  Canadian  stations 
count  2  points  per  QSO  with 
other  W/VE/VO  stations;  DX  con- 
tacts are  10  points  each. 

DX  stations  count  2  points  per 
QSO  with  stations  in  the  same 
country,  5  points  with  stations 
in  other  countries.  QSOs  with 
W/VE/VO  stations  are  10  points 
each. 

AN  stations  count  one  multi- 
plier point  for  each  US  state,  VE 
province,  and  DX  country.  KH6 
and  KL7  are  considered  DX.  Fi- 
nal score  is  total  QSO  points 
times  the  sum  of  multipliers. 


Starts:  2200  GMT  January  29 

Ends:  1600  GMT  January  31 

EXCHANGE: 

RST  plus  a  three-digit  contact 
number  starting  with  001.  US 
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AWARDS: 

Certificates  to  the  top  scorers 
in  each  state,  VE  province,  and 
DX  country.  Additional  awards  if 
the  score  or  returns  warrant. 


Two  plaques  are  being  award* 
ed  by  the  West  Gulf  ARC,  both 
for  single  operators— one  for 
the  highest  scaring  US  station 
and  the  other  for  Europe.  The 
World  Ghampion  in  the  contest 
will  receive  the  John  Doremus 
W0AW  Memorial  Plaque  from 
friends  of  W0AW.  This  plaque 
can  be  won  only  once  by  the 
same  station  (n  a  three-year 
period. 

PENALTIES: 

Three  additional  contacts  will 
be  deleted  from  the  score  for 
each  duplicate,  false,  or  un- 
verif table  contact  removed  from 
the  log.  A  second  multiplier  also 
will  be  removed  for  each  one 
lost  by  this  action. 

Violation  of  the  rules  and  reg- 
ulations pertaining  to  amateur 
radio  in  the  country  of  the  con* 
testant  or  the  rules  of  the 
contest,  or  unsportsmanlike 


conduct  or  taking  credit  for  ex* 
cessive  duplicate  contacts  or 
multipliers  will  be  deemed  suffi- 
cient cause  for  disqualification. 
Disqualified  stations  or  opera- 
tors may  be  barred  from  com- 
peting in  CO  contests  for  a  peri- 
od of  up  to  three  years. 

ENTRIES: 

Sample  log  and  summary 
sheets  may  be  obtained  from 
CO  by  sending  a  large  SASE 
with  sufficient  postage  to  cover 
your  request.  It  is  not  necessary 
to  use  the  official  form;  you  may 
use  your  own.  Logs  should  have 
40  contacts  per  page,  show  time 
in  GMT,  and  numbers  sent  and 
received;  there  should  be  sepa- 
rate  columns  for  QSO  points 
and  multipliers.  Indicate  the 
multiplier  only  the  first  time  it  is 
worked. 

Mailing  deadline  for  CW  en- 
tries is  February  28th.  Logs  can 


3rd  ANNUAL  INTERNATIONAL 
160-METER  PHONE  CONTEST 

SPONSORS: 

73  Magazine,  Peterborough,  New  Hampshire  03458 

CONTEST  PERIOD: 

00002  January  16,  1982,  to  2400Z  January  17.  1982 

OBJECT: 

To  work  as  many  stations  as  possible  on  160-rneter  phone  in  a 
maximum  of  36  hours  of  allowable  contest  time.  Multi-opera- 
tor  stations  may  operate  the  full  48-hour  contest  period.  Sta- 
tions may  be  worked  only  once! 


;; 


ENTRY  CATEGORIES: 

(1)  Single  operator,  single  transmitter,  phone  only  (2)  Multr*op- 
erator,  single  transmitter,  phone  only 

EXCHANGE; 

Stations  within  the  continental  US  and  Canada  transmit  RS 
report  and  state,  provinces  or  territory  {i.e.,  59  lowat  55  On- 
tario, etc.).  All  others  transmit  RS  report  and  DX  country. 

POINTS: 

Five  (5)  points  will  be  earned  for  each  valid  contact  with  sta- 
tions in  the  continental  US  and  Canada.  DX  contacts  outside 
the  continental  US  and  Canada  score  ten  (10)  points  each. 
This  year  for  the  first  time,  an  additional  5  points  bonus  may 
be  earned  for  each  contact  made  during  the  hours  of 
1000-1400  local  time  on  either  day  of  the  contest. 

MULTIPLIERS: 

1  multiplier  point  will  be  earned  for  each  of  the  48  continental 
states,  twelve  (12)  Canadian  provinces/territories,  and  DX 
countries  outside  the  continental  US  and  Canada  worked  dur- 
ing the  contest. 


FINAL  SCORE: 

Total  OSO  points  times  total  multiplier  points  equals  claimed 
score. 

CONTEST  ENTRIES: 

Each  contest  entry  must  include  logsheets,  dupe  sheets  for 
100  contacts  or  more,  a  contest  summary  sheet  and  a 
multiplier  check  sheet.  Please  note  those  contacts  made  be- 
tween 1000-1400  local  time  so  you'll  be  sure  to  get  appropriate 
contest  credit. 

ENTRY  DEADLINE: 

AH  entries  must  be  postmarked  no  later  than  February  18, 
1982. 

DX  WINDOW: 

Stations  are  expected  to  observe  the  DX  window  from 
1.825-1,830  MHz  as  mutually  agreed  by  top-band  operators. 
Stations  in  the  US  and  Canada  are  asked  not  to  transmit  in 
this  SkHz  segment  of  the  band. 

DISQUALIFICATION: 

If  contestant  omits  any  required  entry  form,  operates  in  ex- 
cess of  the  legal  power  authorized  for  his/her  given  area, 
manipulates  operating  times  to  achieve  a  score  advantage,  or 
fails  to  omit  duplicate  contacts  which  may  reduce  the  overall 
score  more  than  2%,  disqualification  may  result. 

AWARDS: 

Contest  awards  will  be  issued  In  each  entry  category  in  each 
of  the  continental  US  states.  Canadian  provinces/territories, 
and  each  DX  country.  A  minimum  of  5  hours  and  50  QSOs 
must  be  worked  to  be  eligible  for  contest  awards. 

CONTEST  ADDRESS: 

To  obtain  information,  entry  forms,  or  to  submit  a  contest  en- 
try, forward  a  self-addressed  stamped  envelope  to; 

160-Meter  Phone  Contest 

Dan  Murphy  WA2GZB 

Post  Office  Box  195 

Andover  NJ  07821  USA 


be  sent  directly  to  the  160  Con- 
test Director,  Don  McClenon 
N4IN.  3075  Florida  Avenue,  Mel- 
bourne FL  32901  USA,  Alterna- 
tively, they  can  be  sent  to  CQ, 
160-Meter  Contest,  76  North 
Broadway,  Hicksville  NY  11801 
USA. 

TRIPLE  CROWNS  OF  ORP 

This  Is  a  new  award,  institut- 
ed in  1982  by  the  QRP  Amateur 
Radio  Club  International  {QRP 
ARC!).  The  tripfe  crowns  are 
three  trophies  for  the  leading 
scores  in  the  three  categories  of 
the  club's  annual  spring  and  fall 
OSO  parties,  which  are  open  to 
members  and  non-members 
alike.  Special  certificates  will  go 
to  the  runners-up  as  well. 

The  engraved  trophies  will  be 
awarded  the  QRP  operators 
whose  combined  scores  from 
the  spring  SSB  QSO  party  and 
the   fall   CW   competition   top 


those  of  other  entrants. 
Trophies  will  be  awarded  in 
these  categories;  (1)  The  top  US 
or  Canadian  QRP  station,  (2)  the 
leading  non-W/VE  QRP  station, 
and  (3)  the  front-running  Novice 
or  Technician  QRP  station 
(based  on  results  of  the  fall  CW 
contest  only). 

To  be  eligible  for  one  of  the 
triple  crowns,  operators  must 
enter  both  QSO  parties  (except 
Novices  and  Technicians)  be- 
cause the  awards  will  be  based 
on  their  combined  scores,  Win- 
ners will  be  announced  in  the 
January.  1983,  issue  of  QRP 
Quarterly,  the  club  publication, 
which  also  will  publish  world- 
wide results. 

The  Triple  Crowns  of  QRP  will 
be  awarded  in  addition  to  the 
awards  Issued  for  individual  per 
formances  in  the  fall  and  spring 
QSO  parties,  whose  dates  will 
be  announced  later. 


Those  contests  will  continue 
to  cite  first  and  second  place 
overall  and  top  winners  from 
each  state,  province,  and 
country. 


SECOND  ANNUAL  MICHIGAN 
QRP  CLUB  CW  CONTEST 

Starts:  1500Z  January  16 
Ends:  1S00Z  January  17 

A  CW-only,  all  bands.  160-to- 
10-meter  QRP  contest.  Contest 
is  open  to  all  amateurs,  and  all 
are  eligible  for  awards.  Calling 
method:  CQ  CQ  CQ  QRP  DE 
(your  callsign). 

EXCHANGE; 

RST,  QSO  number,  and  power 

output. 

SCORING: 

Each  station  will  be  compet- 
ing  within   its  own  state  (W)T 


province  (VE),  or  country  in  one 
of  the  three  categories;  (1)  one 
Watt  or  less  of  output  power;  (2) 
five  Watts  or  less  of  output 
power;  and  (3)  over  five  Watts  of 
ouput  power. 

Each  contact  is  worth  one  (1) 
QSO  point.  Multiply  totat  QSO 
points  (all  bands)  by  the  number 
of  states/provinces  and  coun- 
tries worked  per  band  for  total 
points.  Bonus  multiplier- 
emergency  power  (100%  natural 
or  100%  battery)  times  1.5  of 
total 

AWARDS: 

Certificates  will  be  awarded 
to  the  highest  scoring  station  in 
each  state  (W),  province  (VE), 
and  country. 

ENTRfES: 

Log  information  must  in- 
clude: full  log  data  with  a  sepa- 
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rate  tog  for  each  band,  name, 
address,  equipment  used,  and 
power  output.  Logs  must  be 
received  by  the  contest  manag- 
er no  later  than  six  (6)  weeks 
after  the  end  of  the  contest. 
(W)  and  (VE)  please  send  an 
SA5E,  and  all  others  please 
send  two  IRCs  if  contest  results 
are  desired.  Send  all  logs  to- 
Contest  Manager,  Michigan 
QRP  Club,  281  Crescent  Drive, 
Portland  MJ  48875. 

FIFTH  ANNUAL 

INTERNATIONAL 

SSTV  CONTEST 

1500  to  2300  GMT  March  13 
1500  to  2400  GMT  March  14 

The  contest  is  sponsored  by 


73  Magazine,  R,  Brooks  Kendall 
WUKF,  and  Dave  Ingram 
K4TWJ.  It  is  always  held  on  the 
second  full  weekend  of  March. 
All  amateur  bands  between  3,5 
and  29.7  MHz  may  be  used. 

EXCHANGE: 

Exchange  of  pictures  should 
include  callsign,  RST  report,  and 
contest  number.  FCC  rules  re- 
quire verbal  exchange  of  call- 
signs  of  US  stations.  Do  not  in- 
clude contact  number 

SCORING: 

One  point  for  each  station 
worked.  A  station  may  be 
worked  once  on  each  band  for 


credit,  1  point  for  each  state  or 
province  worked.  5  points  for 
each  country  worked,  but  only 
once  for  5  points.  5  poinls  for 
each  continent  worked,  but  only 
once  for  5  points,  Total  score  is 
the  sum  of  all  the  credits.  Ex- 
cessive discrepancies  in  the 
contest  entry  may  cause  dis 
qualification.  Entries  become 
the  property  of  the  contest  com* 
mittee.  The  decisions  of  the  con- 
test  committee  are  final. 


ENTRIES: 

Activity  sheets  should  show 
station  worked,  state  or  prov- 
ince, country,  and  band  (  80,  40T 
20,  15,  10),  Summary  sheets 
should  show  number  of  stations 


worked,  number  of  states  or 
provinces  worked,  number  of 
countries  worked,  number  of 
continents  worked,  and  total 
score.  Contest  entries  should  be 
postmarked  no  later  than  April 
30,  1982,  Top  scorer  will  be 
awarded  a  certificate  and  a 
year's  subscription  to  73  Mag- 
azme.  Certificates  also  will 
be  awarded  to  the  top  scorer  for 
the  most  countries  worked,  and 
also  for  the  most  continents 
worked. 

Send  entries  to  either  R. 
Brooks  Kendall  WUKF,  10 
Stocker  Street,  Saugus  MA 
01906,  or  David  Ingram  K4TWJ, 
Eastwood  Village,  No.  1201 
South,  Rt.  11,  Box  499,  Birming- 
ham A  L  35210. 


FUN! 


John  Edwards  K12U 
78-5$  B6th  Street 
Glendale  NY  11385 


THE  YEAR  IN  REVIEW 

Here's  for  1981 !  Now  that  was  a  year,  Remember  the  great  songs 
we  listened  to  on  2  meters?  How  about  those  wonderful  movies  we 
watched  on  our  MDS  downeonverters?  I  don't  know  about  you,  but  I 
feel  very  nostalgic  about  that  year.  It  seems,  as  the  old  saying  goes, 
like  it  was  only  yesterday. 

Obviously,  ham  radio  had  its  usual  happenings  in  1981.  The 
customary  array  of  scandals,  court  actions,  FCC  denials,  and  net 
jammers— all  in  the  name  of  international  brotherhood,  of  course. 
So,  with  a  flutter  in  our  voice  and  a  crack  in  our  heart,  let's  relive  1981 
all  over  again.  A  year  of  destiny! 


ELEMENT  1— CROSSWORD  PUZZLE 
(Illustration  1) 

Across 


1}  19B1  FCC  bombshell  propos- 
al (2  words) 

7)  What  the  FCC  proposes  to 
call  our  service 

8)  K2AGZ 

9)  Synonym  for  frequency  hogs 
11)  Popular   Soviet    expedition 

prefix  during  1981 

14)  What  the  FCC  said  to  ex- 
panded 160-meter  privileges 
in  1981 

16) do  you  do  it? 

18)  1981:  a  weak  year  for  many 
ham  dealers  to , rigs 


19)  A  2-meter  rig  (abbr.) 

20)  Not  CW,  not  RTTY,  not  Fax, 
not  SSTV .  . . 

21)  Number  of  bands   covered 
by  a  monobander 

22)  Computer chart 

24)  "Knights  of   Malta":   now 
DXCC 

25)  Nobility   or   DXCC    running 
total 

26)  Spain 

27)  Interrupted  code  (abbr.) 

28)  What  a  contest  should  be 
30)  Propaganda  station  (abbr ) 
32)  Ham  radio  legend 


33)  What  you  did  at  your  club's 
picnic  last  summer 

34)  Proposals  for  this  new  spot 
were  firmed  up  during  1981 
(2  words) 


Down 

1)FM  tone  (abbr,} 

2)  Expression  of  discovery 

3)  Norway 

4)  This  and  a  leg  would  buy  you 
a  new  rig  during  1981 

5)  What  many  hams  thought  1 
across  was 

6)  "Fruit"  often  found  on  RTTY 
these  days 

8)  Many    hams    headed    here 
again  last  spring 


10)  He  introduced  a  bili  affect- 
ing hams  in  1981 

12)  FCC  began  calling  this  a 
"Siemens"  in  1981 

13)  Amateur  space  program's 
anniversary  last  year 

15)  Electromagnetic  range 
17)  Ham  radio  turns  us 

22)  New  1981  FCC  head  honcho, 
big  cheese,  numero  -uno,  Mr. 
BigT  top  dog 

23)  Austria 

29)  What  the  ARRL's  directors 
said  to  raising  dues 

30)  FCC  rule  (abbr.) 

31)  Travel  plans  of  many  ex- 
peditions were  complicated 
by  the  firing  of  some  of  this 
agency's  workers  (abbr.) 


ELEMENT  2-MULTIPLE  CHOICE 

1)  During  1981,  the  FCC  issued  a  number  of  amateur  stations  spe- 
cial authority  to  experiment  with  a  new  communications  mode.  This 
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technique,  which  uses  10  to  100  times  the  bandwidth  of  convention- 
al modes,  is  known  as: 

1)  Spread  Spectrum 

2)  Spread  Sideband 
3}  Spread  Frequency 
4)  Packet  Radio 

2)  According  to  the  FCC,  John  W.  Munson,  Jr,  K6EOA1  was  sen* 
tenced  to  3  years  probation,  fined  $500,  and  ordered  to  undergo 
psychotherapy  for  saying  the  following  over  the  air: 

1)  "Is  this  frequency  in  use?" 

2)  "I  would  love  to  shoot  me  a  couple  of  Feds." 

3)  "Help,  help!  My  boat  is  sinking?" 

4)  "Five-nine,  Cal." 

3)  ltfs  been  a  rough  year  for  the  ARRL  Central  Division.  First,  their  di- 
rector is  "fired,"  next,  the  recall  balloting  of  his  successor  gets 
fouled  up.  Exactly  what  problem  afflicted  the  recall  election? 

1)  Ballots  went  to  members  of  the  Hudson 
Dl  vision. 

2)  The  League  forgot  to  enclose  ballots  in 
many  of  the  envelopes  they  sent  out. 

3)  Ballots  were  mailed  with  insufficient 
postage. 

4)  The  ballots  got  lost  at  the  bureau. 

4)  OSCAR  9,  launched  on  October  6,  1981,  was  built  by  hams  from 
what  country? 

1)  United  States 

2)  Great  Britain 

3)  Japan 

4)  West  Germany 

5)  Another  ARRL  scandal  had  something  to  do  with  QSL  cards, 
What  happened? 

1)  A  bunch  of  6-land  hams  submitted  phony 
pasteboards  for  DXCC  credit. 

2)  The  League  lost  thousands  of  WAS  OSLs 
when  they  were  accidentally  dumped  in  a 
paper  shredder. 

3)  The  ARRL  announced  that  after  July  1,  1981, 
they  would  no  longer  return  QSLs  submitted 
for  DXCC  awards. 

4)  A  League  vice  director  was  caught  sending 
in  forged  QSLs  for  WAC. 

ELEMENT  3—  MATCHING 

Even  with  a  collapsing  economy,  manufacturers  in  1981  brought 

out  the  usual  array  of  new  ham  stuff,  Here,  match  the  product  to 
its  maker. 


Column  A 

1 )  ST-7/T 

2)  I03AT 

3)  FT-ONE 

4)  CT2100 

5)  TR-2500 


6)100 
7)S-4 

8)  MBA  Reader 

9)  Micro-RTTY 
10)^Matic 


Column  B 

A)  Heathkit 

B)  Yaesu 

C)  Santec 

D)  Tempo 

E)  Icom 


F)  TriggerTronix 

G)  Hal 

H)  Bearcat 
I)   Kenwood 
J)  AEA 
K)  Kanfronics 


ELEMENT  4— TRUE-FALSE 


True 


False 


1)  In  1981,  the  FCC  eased  amateur  ID 
rules. 

2)  The  FCC  began  the  practice  of 
issuing  special  event  cailsigns  again 
last  year 

3)  The  FCC  took  action,  in  1981,  to  take 
away  our  band  at  1215  MHz. 

4)  OSCAR  9  has  on-board  SSTV 
capability. 

5)  The  first  US  packet  repeater  became 
operational  during  1981. 

6)  Last  year,  many  African  countries 
began  pushing  for  the  creation  of  a 
fourth  ITU  region. 


7)  In  last  years  FUN!  poll  14%  of  the 

participants  admitted  to  jamming 
other  stations. 

8)  Bo  Derek  became  a  Novice  in  1981. 

9)  An  FCC  1981  working  paper 
proposed,  in  part,  establishment  of  a 
code-free  VHF  ham  ticket,  amateur 
privileges  on  some  CB  segments, 
and  an  expansion  of  Technician 
privileges. 

10)  The  technical  breakthrough  of  1981 
was  the  development  of  a  3-element, 
top-performance,  tnband  beam  that 
could  fit  in  your  pocket. 


ELEMENT  5— CRYPTIC  PUZZLE 

By  using  a  standard  substitution  code,  decipher  this  message: 
MH  PYY  MYCGKH  CXMC  MPPVYCVB  KNW  XKUUL  QH  MH 
QHBQWVYC  FML  FMO  CXV  VDQJQHMCQKH  KP  CXV  PQWOO 
YDMOO  WMBGKCVDVSXKHV  DQYVHOV 


THE  ANSWERS 


Element  7: 

See  Illustration  1A< 


Element  2: 

1—1  Better  save  up  for  that  new  "spectrum  spreader/' 
2—2  And  they  took  away  his  ham  ticket,  too! 
3—2  The  problems  never  cease. 
4—2  Gee,  a  G-sat. 

5 — 1   Ever  wonder  why  anybody  would  even  want  to  cheat  for 
a  DXCC? 

Element  3: 

1—  C,  2— Et  3— B,  4-G,  5-1,  6— K  7—  D.  6— J.  9— K.  10— A. 

Element  4: 

1— True,  Now  IDing  is  strictly  a  one-way  street, 
2— False.  Well,  , .  I  can  dream,  can't  I? 
3— True.  In  accordance  with  WARC  wishes. 
4— True.  Stand  outside  and  wave  as  it  passes. 
5 — True.  KA6M/6  is  San  Francisco's  "digipeater." 
6 — True.  Four's  company.  .  . 
7 — True.  Amazing,  no? 

8—  False,  The  line  of  Elmer  volunteers  forms  on  the  right. 
9— True,  The  line  to  comment  also  forms  on  the  right. 
10—  False.  And  I've  also  got  a  bridge  in  Brooklyn  you  may  be 
interested  in. 

Element  5: 
Coded  as  follows: 
ABCDEFGH    I 
MUYBVPAXO 


J  KLMNOPQRST 
Z  I  DJ  HKSRWOC 


U   V 
N    E 


W   X    Y   Z 
F    T    L  G 

AN  FCC  ACTION  THAT  AFFECTED  OUR  HOBBY  IN  AN 
INDIRECT  WAY  WAS  THE  ELIMINATION  OF  THE  FIRST-CLASS 
RADIOTELEPHONE  LICENSE 


SCORING 

Element  7 

Twenty  points  for  the  completed  puzzle,  or  V»  point  for  each  ques- 
tion correctly  answered. 

Element  2: 

Four  points  for  each  correct  answer. 

Element  3: 

Two  points  per  match. 

Element  4: 

Two  points  for  each  correct  answer. 

Element  5: 

Twenty  points  for  the  completed  puzzle. 
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Illustration  1A. 


How  well  did  you  remember  *81? 
1-20       points— Comatose  during  1961 
21*40        points— 'It's  kinda  fuzzy'* 
41-60        points— "I  remember  It  well" 
61*80       points— "Like  it  was  yesterday1* 
81-100+  points— Perfect  recall 


READER'S  CORNER 

Do  you  have  ham-related  puzzles  you  would  like  to  share  with 
FUN's  readers?  Then  send  them  in  for  a  chance  to  see  your  name  in 
print.  This  month's  contribution  is  by  Bob  Young  W1MXI,  of  Bel- 
mont, Massachusetts. 

Five  hams  set  up  a  schedule  with  five  DX  stations. They  agreed  to 
use  five  different  frequencies,  and  It  was  also  agreed  that  the  five 
hams  would  work  the  DX  stations  in  a  prearranged  sequence.  From 
the  following  clues,  determine  each  ham's  call,  the  DX  station  each 


is  now  working,  and  the  DX  station  to  be  worked  next,  [Ed.  Note: 
Names  and  callsigns  do  not  represent  any  living  amateurs.) 

A)  The  rotation  sequence  is  the  same  for  each  ham. 

B)  BobT  who  is  not  W1XT,  will  work  Mongolia  next. 

C)  W1JO  will  not  work  Hong  Kong  next. 

D)  Tom,  W1XT,  the  ham  now  working  Mongolia,  and  the  ham  who 
will  next  work  Taiwan  are  four  of  the  five  hams. 

E)  Jack,  who  previously  worked  Taiwan,  will  not  next  work  Hong 
Kong, 

F)  Pat  is  neither  W1WW  or  W1JO,  nor  is  she  now  working  Hong 
Kong. 

G)  One  of  the  hams  is  Dan,  whose  call  is  W1YS. 
HJTom  is  not  W1  WW. 

I)  The  ham  who  will  next  work  Korea  is  not  now  working  Hong 

Kong. 
J)  W1BX  will  not  be  working  Hong  Kong  next. 
K)  Jack  is  not  now  working  Mongolia. 

Send  in  your  answers.  We'll  print  the  name  and  call  of  everyone 
who  solves  this  puzzle. 
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CORRECTIONS 


IC*2  owners  who  attempt  the 
MARS  modification  described 
on  page  113  of  the  October, 
1981,  issue  of  73  may  not  find  a 
brown  jumper  on  the  underside 
of  the  MHz  thumbwheel  switch. 
Another  color  of  wire  may  have 
been  used.  Avoid  any  brown 
jumper  that  is  not  located  on  the 
switch, 

Tim  Daniel  N8RK 
73  Magazine  Staff 

In  building  the  "Lab-Quality 
High  I  Supply'*  that  appeared  in 
your  March  and  Apr«tT  1980T  is- 
sues, I  have  encountered  sever- 
al problems  that,  as  far  as  I 


know,  were  never  mentioned  in 
your  corrections  column.  The 
problem  is  in  the  current-limit- 
ing circuit  and  its  connection  to 
the  rest  of  the  supply. 

Pin  7  of  IC2  will  go  low  when 
the  current  falls  below  the  set 
level,  not  above  it  as  the  article 
states,  Also,  when  pin  7  goes 
low  it  will  pull  pin  2  tow,  causing 
an  increase  in  output  instead  of 
a  decrease.  This  results  in  the 
pass  transistors  running  wide 
open  when  the  current  falls 
below  the  set  level  and  regula- 
tion to  the  set  voltage  when  ex- 
cessive current  is  drawn, 

I    solved   the    problem    by 


switching  the  connections  16 
and  P  on  the  edge  connector 
and  connecting  the  anode  of  D3 
to  pin  3  of  IC2  instead  of  pin  2.  A 
simpler    solution    that    should 

work  is  to  reverse  D3. 

The  supply  works  fine  now 
and  I  have  been  running  my  HF 
rig  with  it.  Thanks  for  the  good 
construction  article*  I  think  73  is 
one  of  the  best  magazines 
available  for  good  construction 
and  theory  articles  for  those  of 
us  who  like  to  home-brew  our 
equipment. 

Jim  Skinner  AC7C 

1032  5th  Street 

Bremerton  WA  98310 

Reader  Jim  Skinner  AC7C  (this 
ts  a  call?)  has  made  some  good 
points  on  the  article,  "Build 
This  Lab-Quality  Hi  I  Supply/* 
as  featured  in  the  March  and 


April  1980,  issues  of  73  Maga- 
zine. Of  alt  the  prefects  I  have 
had  published  in  73,  this  one  has 
shown  the  most  interest  To 
date  I  have  received  over  44 
queries  on  it,  a  record.  Most 
alt  of  the  letters  concerned 
substitutions  of  the  power  tran- 
sis  to rs  with  house-n umb ered 
devices.  A  few  others  concerned 
the  design  itself.  One  reader 
queried  about  the  overcurreni 
shut-down  circuitry.  From  what! 
have  been  able  to  discover,  this 
reader  (and  Jim}  have  the  inputs 
of  the  op  amp  comparator  re- 
versed. That  will  cause  the  prob- 
lem he  mentioned.  Let  me  close 
by  saying  that  I  am  delighted 
with  the  interest  readers  have 
shown  in  the  project;  it  sur- 
passed anything  I  could  have 
imagined  back  in  1976  when  it 

was  designed, 

Gary  McClellan 

U  Ha  bra  CA 
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never  been 
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time  to 
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THE  1982  EDITION 

GENERAL  LICENSE 
STUDY  GUIDE 

by  Timothy  M,  Daniel  N8RK 


This  is  Ifte  complete  guide  to  the  General  License, 

Learning  rather  than  memorizing  is  the  secret.  This 

is  not  a  quest ion-and-answer  guide  that  will  gather 

dust  when  the  FCC  issues  a  new  test.  Instead,  this 

book  will  be  a  hetpful  reference,  useful  long  after  a 

ham  upgrades  to  General.  Includes  up-to-date  FCC 

rules  and  an  application  form, 

ORDER  yours  today  and  talk  to  the  world. 

SG7358       S6.95 

The  1982  edition  will  be  ready  to  ship  in  February. 

"Use  the  order  card  in  the  back  of  this  magazine  or  Itemize  your 
order  on  a  separate  piece  of  paper  and  mall  to;  73  Radio 
Bookshop* Pet er&ofough  NH  03458.  Be  sure  to  include  check  or 
delated  credit  carti  information  NoC  O  D  orders  accepted  Add 
$1  50  handling  charge  for  the  first  booK:  SI  .00  tor  each  additional 
book  Questions  regarding  your  order?  Please  write  to  Customer 
Service  at  the  above  address  Please  a(  low  4-6  weeks  for  delivery. 

FDR  TOLL  FREE  ORDERING 
CALL  1*800-258-5473 
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TLAS 


THE 

MOST 

UP-TO-DATE 

REPEATER 

ATLAS 
AVAILABLE! 

INCLUDES: 

•  LISTINGS  BY  STATE  AND  COUNTRY 

•  LISTINGS  BY  FREQUENCY 

•  MAPS  FOR  EACH  STATE 

•  26  MHZ  THROUGH  1 296  MHZ 

•  PERFECT  FOR  MOBILING 

•  WORLD  REPEATER  ATLAS-BK73  15 -Completely 
updated,  over  230  pages  of  repeater  listings  are  in- 
dexed by  location  and  frequency.  More  than  50  maps 
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the  gap-  Setting  up  a  RTTY  ma* 
chine  and  a  couple  of  CW  sta- 
tions is  not  going  to  make  it.  I've 
seen  so  many  ham  attempts  at 
showing  off  at  mails  and  fairs, 
but  with  nothing  to  draw  in  the 
people.  This  is  show  business, 
too. .  .and  you  have  to  get  'em 
in  with  something  dynamic.  A 
couple  of  rigs  and  operators,  sit- 
ting behind  a  table,  Is  not  show 
business. 

Okay,  .  .  now  you  write  the  ar- 
ticles and  tell  us  how  to  get 
things  moving. 

FRUIT  BASKET  LEAKS 

His  Majesty  King  Hussein 
(JY1)  paid  our  country  a  visit 
recently.  After  some  heavy-duty 
meetings  in  Washington,  Hus 
sein  headed  out  to  Los  Angeles. 
He  must  not  read  our  Looking 
West  column.  At  any  rate,  the 
LA.  hams  got  all  excited  when 
Hussein  called  in  on  the  Henry 
repeater  and  began  working  the 
lists  of  stations  anxious  to  say 
hello.  Wonder  of  wonders,  par- 
ticularly for  that  area,  everyone 
behaved . . .  probably  for  the 
first  time  in  several  years.  The 
whole  group  was  proud  as  hell 
of  their  ability  to  cope  with  royal- 
ty and  put  on  a  good  show, 

Frank  W6AOA  got  things  set 
up  to  do  a  20-meter-to-two-meter 
relay  from  Jordan  that  night 
when  His  Majesty  returned  from 
a  dinner  engagement.  The  gang 
had  everything  set,  waiting  for 
the  big  moment.  Sure  enough,  a 
bit  late  but  still  game.  Hussein 
arrived  back  at  the  hotel  and 
checked  into  the  repeater.  At 
that  moment,  to  the  utter 
dismay  of  everyone,  someone 
got  on  and  let  loose  with  the 
four-lettdf  words,  reading  the 
king  off.  That  certainly  was  the 
time  for  someone  to  have  a 
finger  on  the  repeater  con- 
trols. . .  but  no  one  did  and  Hus- 
sein checked  out  immediately, 
remarking  that  he  really  didn't 
need  that.  Everyone  felt  ab- 
solutely terrible  about  it  and  you 
can  be  sure  that  there  are  going 
to  be  some  major  efforts  at  com- 


paring voice  prints  of  every  ac- 
tive station  in  the  area. 

On  the  other  handT  consider- 
ing the  way  things  have  been  go- 
ing in  LA.  I  don't  think  anyone 
was  really  surprised.  It  has  got- 
ten so  normal  to  get  on  the 
repeaters  and  jam  them  with 
obscenities  that  few  blink  an 
eye  when  it  happens.  Fortunate- 
ly, that  phenomenon  is  pretty 
much  restricted  to  Los  Angeles. 
I  check  in  on  the  repeaters  as  I 
travel  and  I  don't  hear  anything 
like  that  anywhere  else  In  the  en* 
tire  world 

Your  Majesty,  if  you  happen 
to  read  this,  I'd  tike  to  apologize 
for  all  of  the  good  guys. .  .  and 
they  are  in  the  great  majority. 

SYNERGISM 

It  you're  not  familiar  with  the 
term,  it  has  to  do  with  two  or 
more  things  which,  when  mixed 
together,  provide  more  than  the 
sum  of  the  parts,  in  the  case  of 
radio,  we  have  just  such  a  result 
when  we  mix  in  computers.  Only 
a  few  people  have  yet  grasped 
the  magnitude  of  the  computer/ 
communications  mix  which  is 
coming  up. 

You  see,  as  computer  prices 
come  down,  a  result  of  the  econ- 
omies provided  by  microcom- 
puters and  mass-production  ef- 
ficiencies, they  are  going  to  pro- 
literate,  But  computers  are  the 
key  to  faster,  lower  cost,  and 
more  accurate  communica- 
tions, so  our  needs  for  commun- 
ications facilities  are  going  to 
grow  along  with  the  growth  of 
computers.  This,  obviously,  pro- 
vides a  challenge  for  amateurs. 

Computers  already  are  sneak- 
ing into  amateur  radio  via  the 
many  keyboards  which  are  be- 
ing bought  for  both  GW  and 
RTTY  communications.  Fel- 
lows, you  haven't  seen  anything 
yet.  ASCII  communications  is 
just  barely  getting  started,  hav- 
ing been  held  back  for  years  by 
the  FCC's  insistence  that  ama- 
teurs transmit  no  signals  that  all 
of  their  monitoring  stations 
could  not  decipher.  The  monitor- 
ing stations,  being  about  twenty 


years  behind  radio  technology, 
148     73Magaztne  *  January,  1982 


forced  amateurs  to  be  the  same. 
It  is  going  to  take  a  prodigious 
communications  capability  to 
allow  everyone  in  business  to 
communicate  with  anyone  else 
viacomputer.  ,  instantly.  We're 
going  to  need  efficient  high- 
speed systems  and  whole  new 
modes  of  communications.  This 
is  where  radio  amateurs  can 
come  in .  .  ,  and  with  if  I  have  my 
way  about  it. 

Being  the  publisher  of  a  grow- 
ing number  of  computer  maga- 
zines, ( have  to  stay  on  top  of  the 
technical  developments  as  well 
as  the  sales  and  uses  of  these 
systems.  It  may  be  a  bit  frighten- 
ing  to  old-timer  hams  to  contem- 
plate a  new  generation  of  hams 
who  are  into  26,000  word-per- 
minute-digital  communications, 
but  that  is  exactly  what  is  ahead 
of  us .  , .  no  matter  how  much  we 
set  our  heels  in  to  fight  it.  The 
day  of  CW  is,  at  long  fast,  going 
to  fade  away.  As  much  fun  as 
CW  may  be,  it  is  a  remnant  of 
the  old  spark  days  and  inexcu- 
sably Inefficient.  Will  we  set  up 
some  50-kHz-wide  CW  bands  in 
the  future  tor  old-timers  to  get 
on  and  bat  their  stow  messages 
out?  Probably. 

Sure,  it's  fun  to  get  on  CW  and 
make  slow  contacts  with  peo- 
ple. But  how  much  is  involved 
other  than  fun?  We  are  using  a 
very  valuable  resource,  the  ra- 
dio spectrum,  and  since  there 
isn't  enough  there  for  every- 
body, one  of  these  days  we  are 
going  to  have  to  bow  to  the  facts 
of  life:  You  have  to  pay  your 
way.  There  is  no  free  lunch . .  ,  at 
feast  not  forever.  To  the  extent 
that  amateurs  can  provide  ser- 
vices, we  will  be  able  to  share  in 
the  resources,  such  as  the  radio 
spectrum. 

Right  now  we  do  provide 
emergency  services.  We  are  liv- 
ing on  past  glories  when  it 
comes  to  providing  trained  peo- 
ple for  wartime  use. .  .  we're  just 
too  far  out  of  date  with  our  CW 
and  phone  communications. 
We're  in  the  past  when  it  comes 
to  providing  new  Inventions  and 
pioneering  them.  It's  been  over 
ten  years  since  we've  come  up 
with  anything  of  serious  benefit 
to  the  world . , .  such  as  FM  and 
repeaters.  I  wouldn't  claim  a  lot 
of  benefit  to  the  world  when  it 
comes  to  international  goodwill, 
either  Perhaps  the  FCC  was 
right  when  they  proposed  get- 
ting rid  of  the  list  of  reasons  for 
amateur  radio  to  exist  in  their  re- 
write of  our  rules. 

One  way  or  another,  we  either 


have  to  bring  amateur  radio  Into 
the  1980s,  with  old-timers  kick- 
ing and  screaming,  or  else  we 
are  going  to  have  to  watch  over 
the  demise  of  our  hobby*  We  re- 
ally do  have  to  pay  our  freight. 

With  the  worlds  of  communi- 
cations and  computers  coming 
together,  we  have  an  opportun- 
ity to  be  heros  again.  The  more 
we  can  invent  and  pioneer  high- 
speed communications  sys* 
terns  built  around  the  needs  for 
computer  communications,  the 
more  valuable  we  will  be.  The 
more  that  American  amateurs 
can  do  this,  the  stronger  will  be 
the  American  technology... 
and  American  industry.  Don't 
you  really  gel  a  little  sick  of  see- 
ing virtually  every  major  step 
ahead  in  technology  coming 
from  Japan? 

Amateurs  can  again  be  the 
elite  of  our  electronics  people. 
The  ball  will  be  carried  by  the 
youngsters  we  get  into  the  hob- 
by. The  rest  of  us  can  cheer 
them  on,  help  them  with  experi- 
ments, and  try  not  to  screw 
things  up  any  more  than  is  acci- 
dental. If  you  cant  carry  the 
flag,  at  least  don't  shoot  the  kid 
who  is  carrying  it  for  you. 

GREEDY  GREEN? 

In  1960,  due  to  the  tow  inter* 
est  in  building  by  amateurs, 
there  were  very  few  construc- 
tion articles  in  either  OSTor  CO. 
I  started  73  feeling  that  if  I 
published  enough  construction 
projects  I  could  get  amateurs  in- 
to building  again,  I  obviously 
would  have  done  better  with  the 
magazine  if  f  had  catered  to 
what  the  mainstream  of  ama 
teurs  wanted. .  .gossip  and  new 
product  reviews. 

Sideband  had  just  recently 
been  invented  by  amateurs,  so  I 
ran  every  article  I  could  on  side 
band.  . .  how  to  build  it,  how  to 
use  it,  and  so  on.  Circulation,  for 
a  while,  slumped  as  readers 
wrote  in  and  protested  all  the 
sideband  information.  Side- 
band, they  felt,  was  a  flash  in  the 
pan  and  would  soon  go  away, 
leaving  their  age-old  AM  still 
king.  Eventually,  sideband 
caught  on  and  circulation  slow- 
ly began  to  grow  again. 

It  was  about  this  time  that  I 
realized  that  solid  state  had  a 
big  future  for  amateurs.  I  pub- 
lished every  article  I  could  get 
amateurs  to  write  about  using 
transistors.  Hams  began  to  go 
solid  state.  It  was  a  hard  uphill 
climb,  with  QST and  CO  fighting 
me  every  step  of  the  way.  In 


1968,  the  technical  editor  of  QST 
lashed  out,  saying  that  hams 
were  tube  people  and  that  was 
why  OST  was  not  publishing 
transistor  articles.  Hams  would 
always  be  tube  people.  .  .tran- 
sistors were  and  always  would 
be  Inferior  to  tubes.  .  .a  flash  rn 
the  pan. 

Despite  the  ham  industry  be- 
ing almost  totally  deadT  having 
dropped  85%  in  ham  sales  as  a 
result  of  a  proposal  to  the  FCC 
that  ham  licensing  be  turned 
back  to  the  prewar  system  of 
just  two  licenses*  I  managed  to 
keep  73  going.  We  were  down  to 
a  staff  of  five  in  those  iean  days, 
but  still  I  stuck  to  pushing  ama- 
teur radio  and  experimenting 
ahead  of  considerations  of 
larger  circulation. 

Just  as  we  were  beginning  to 
see  the  light  again,  I  spotted  FM 
and  repeaters  as  the  best  thing 
since  sliced  bread  for  amateur 
radio.  In  1969, 1  started  going  full 
bfast  on  FM.  I  ran  hundreds  of 
articles  on  how  to  build  FM  rigs 
and  repeaters,  published  a  wide 
range  of  books,  started  a  repeat* 
er  newsletter  gave  FM  symposi- 
ums around  the  country. ., all 
with  no  help  whatsoever  from 
any  other  ham  magazine.  The 
readers  responded  with  their 
usual  enthusiasm ...  "drop 
dead  with  FM,  ifs  a  flash  in  the 
pan."  Circulation  dropped  off  as 
thousands  of  angry  readers  can- 
celled their  subscriptions. 

Eventually,  FM  became  popu- 
lar and  things  picked  up  again. 
The  advertisers,  ignoring  the 
large  number  of  FM  and  repeat- 
er fans  in  73r  rushed  to  advertise 
their  FM  equipment  in  OST,  . . 
as  usual. 

If  I  wan  led  to  be  the  Mork  and 
Mindy  of  ham  magazines.  I 
would  flood  you  with  articles 
on  CWf  telling  you  how  great 
it  is.  Every  poll  shows  that  hams 
do  not  want  to  change  the  CW 
license  exam,  no  matter  how 
destructive  it  is.  So  again  I 
am  choosing  the  way  I  think  we 
must  go  and  f  intend  to  push 
amateur  radio,  kicking  and 
screaming,  where  It  needs  to 
go .  *  both  for  the  future  of  ama- 
teur radio  and  for  the  future  of 
our  country.  The  two,  I  feel,  are 
closely  entwined. 

There  are  several  factors 
which  I  see  as  significant  as  far 
as  the  future  of  amateur  radio  is 
concerned,  One  is  that  we  are 
using  what  is  still  a  very  valu- 
able resource .  .  ,  the  radio  spec 
trum.  Thust  if  we  are  going  to 
pay  our  way,  we  have  to  provide 


benefits  to  both  our  country  and 
to  the  world.  Much  of  the  future 
lies  in  the  microwaves  and  satel- 
lite communications,  so  if  we 
keep  our  ham  technology  twen- 
ty  years  behind  there  will  be  no 
space  for  us  where  we  need  it. 

By  keeping  our  amateur  popu- 
lation down  we  are  able  to  make 
do  with  communications  tech- 
niques which  are  twenty  to  sixty 
years  old  and  wont  have  to 
come  to  grips  with  digital  elec* 
Ironies  and  modern  technology. 
If  we  start  growing,  this  will 
force  us  to  invent  and  pioneer 
better  systems. .  .just  as  the 
overcrowded  AM  bands  of  1960 
forced  the  acceptance  of  side- 
band. .  .over  a  lot  of  old-timer 
dead  bodies. 

Unless  we  take  our  rote  as  an 
experimental  group  seriously, 
we  will  eventually  be  Jumped 
with  the  CBers  into  one  blah  ser- 
vice... one  which  can  at  any 
time  be  pushed  qui  if  something 
more  important  comes  along. 
Those  of  us  who  are  using  our 
ham  bands  Just  for  fun  should 
realize  that  we  got  them  be- 
cause past  amateurs  provided 
new  inventions,  emergency  ser- 
vice, international  goodwill,  and 
one  hell  of  a  bunch  of  techni- 
cians for  WWf  I . .  .  when  80%  of 
the  licensed  amateurs  went  to 
war. 

We  earned  the  frequencies 
we  are  using  and  now  there  are 
many  amateurs  who  feel  that  for 
some  reason  they  have  a  "right0 
to  them.  Amateur  bands  are 
plain  old  radio  frequencies  and 
will  be  parcelled  out  for  the 
best  use  that  can  be  found  for 
them.  If  we  use  them  merely  for 
rag  chewing  and  DX  pileups.  I 
guarantee  you  we  will  lose  out 
in  the  long  run.  Many  amateurs 
really  donTt  care  whether  there 
are  any  ham  bands  in  ten  years 
or  not.  They  want  to  enjoy  them 
. .  ■  and  curse  them . , .  now,  and 
what  happens  later  is  of  no 
consequence. 

The  long  range  survival  of  am- 
ateur radio  lies  in  our  providing 
service  which  is  worthy  of  the 
frequencies  we  are  using. 

Pushing  for  the  growth  of  am- 
ateur radio  is  silly  from  a  finan- 
cial point  of  view.  Fortunately, 
my  computer  magazines  are  do- 
ing  well  and  can  carry  73 
through  the  storms  ahead.  Per- 
haps you  can  understand  why  I 
get  a  bit  exasperated  when 
someone  writes  in  and  says  Tm 
pushing  for  more  hams  in  order 
to  make  more  money  from  ama- 
teur radio. 


WORKING  THE  PILEUPS 

Down  through  the  years  of  op- 
erating  from  relatively  rare  DX 
spots,  Tve  tried  every  known 
method  of  sorting  out  the  pile- 
ups.  The  problem,  as  Tm  sure 
you  recognize,  is  in  getting  the 
call  letters  of  the  stations  call- 
ing.,, and  it  can  be  a  rough 
problem  when  there  are  hun* 
dreds  of  stations  trying  to  get 
through. 

If  you  have  a  good  strong 
signal  you  can  sort  things  out 
much  easier  than  when  you  are 
just  barely  making  it  through. 
A  good  system  for  working  pile* 
ups  should  allow  you  to  cope 
with  weak  signals  from  your 
station. 

Hardly  a  day  goes  by  that  I 
don't  hear  some  frustrated  DX 
operator  trying  to  cope  with  the 
pileups  and  failing  miserably. 
His  weak  signals  are  being 
covered  up  by  the  stations  call- 
ing him  and  no  one  can  tell  when 
he  is  transmitting,  which  leads 
the  lurkey  DXers  to  just  keep  on 
calling,  in  case  the  chap  might 
be  listening.  Some  of  the  DXers 
will  get  mad  at  each  other  and 
overlap  their  calling  so  no  one 
can  ever  hear  the  rare  station. 

Lists  are  one  way  around  this, 
but  they  are  slow  and  annoying 
to  everyone  involved,  if  one  were 
able  to  find  good,  sharp  list 
takers,  thai  system  might  work 
reasonably  we  If,  with  one  sta- 
tion taking  a  list  perhaps  10  kHz 
higher  and  another  10  kHz  low- 
er, each  passing  along  about  20 
calls  at  a  time.  This  can  work, 
but  it  isn't  a  good  system  in  my 
experience. 

11  is  difficult  for  the  rare  sta- 
tion to  give  the  situation  a  lot  of 
thought  when  he  is  facing  the 
pileups  Most  of  them  blunder 
along,  not  really  knowing  what 
to  do.  I  suggest  that  it  is  a 
kindness,  when  you  run  into  a 
situation  like  this,  for  an  opera- 
tor with  a  good  solid  signal  to 
take  a  few  minutes  of  the  DX 
station's  time  and  offer  some 
suggestions  on  speeding  up  his 
process. 

The  best  system  I've  been 
able  to  work  out... the  one 
which  gets  me  the  most  con- 
tacts per  hour. .  .which,  after 
all,  is  what  Tm  visiting  the  rare 
country  for,  .  ,  is  one  which  can 
be  used  with  even  weak  signal 
strengths.  It  is  one  which  allows 
me  to  work  not  only  the  louder 
stations  but  right  on  down  to  the 
weak  mobiles  on  channel.  It 
does  stick  to  one  frequency  ra- 
ther than  spreading  the  callers 


all  over  the  band,  jamming  fifty 
other  contacts. 

This  system  consists  of  lay- 
ing down  the  ru  fes  for  the  callers 
in  no  uncertain  terms.  The  rules 
are  simpte  and  must  be  fol- 
lowed. Any  stations  which  break 
the  rules  will  be  worked,  but  will 
not  get  a  card. 

1.  Stations  are  to  call  me  for  a 
period  of  fifteen  seconds  and 
then  listen- 
s' Stations  are  to  call  a  maxi- 
mum of  three  times  during  the 
fifteen  seconds. 

3.  Stations  are  to  give  the  last 
letter  of  their  call  phonetically 
and  nothing  else. 

4,  Operators  are  to  spend 
their  time  listening  and  answer 
only  when  requested  to. 

5-  Operators  who  try  to  force 
CW  contacts  without  getting  an 
okay  first  will  not  get  a  card. 

6.  QSL  information  will  be 
given  every  few  minutes,  so 
tistenT  do  not  request  it 

This  system  allows  me  to 
write  down  the  last  letter  of  ten 
to  fifteen  different  stations  dur- 
ing the  calling  period.  I  then 
come  back  and  get  the  full  call 
of  each  calling  station  and  ex- 
change signal  reports. 

When  there  are  too  many  peo- 
ple calling  at  one  time,  I  break  it 
up  by  call  area  or  by  country. 
Sometimes  it  is  handy,  where  a 
lot  of  different  countries  are 
calling,  to  ask  for  cafls  accord- 
ing to  the  number  in  the  call.  Tve 
often  been  surprised  when 
working  the  States  and  asking 
for,  say,  threes,  to  have  a  TF3  or 
an  SM3  caft  in, .  .even  UK3.  Of 
course,  there  are  some  foreign 
stations  who  refuse  to  under- 
stand English  and  w\U  call  with- 
out stopping,  ignoring  all  re- 
quests. I  sigh,  work  them,  and 
mark  the  log  for  no  QSL 

When  you're  on  a  DXpedition, 
you  don't  want  to  waste  any 
more  time  than  necessary,  so 
you  want  your  contacts  to  be 
made  as  quickly  as  possible- 
Also,  when  you  are  one  of  the 
pi  lees  in  a  pileup,  you  want  to 
waste  as  little  of  your  time  sit- 
ting around.  .  .or  in  yelling  into 
the  mike. .  .as  you  can.  If  you'll 
encourage  DX  operators  in  rare 
spots  to  get  on  the  stick  and 
speed  up  their  operations  every- 
one will  have  more  fun.  And 
that's  the  name  of  the  game.  If  it 
isn't  funr  well  stop  doing  it. 

BUNK  IN  73 

The  November  DX  column  in 
73  was  full  of  the  same  old  bunk 
I've  been  reading  for  some  thirty 
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years  now.  Boy,  \  feel  like  I'm  go- 
ing through  the  1920s  and  the 
emotional  arguments  over 
spark,  with  old-timers  holding 
on  with  "spark  forever1"  slogans. 

1  see  the  same  old  hogwash 
about  CW  being  able  to  get 
through  better  than  phone  when 
signals  are  weak.  The  edge  used 
to  be  a  big  one  when  we  were 
using  AM.  Perhaps  the  "CW  for- 
ever' crowd  has  not  noticed 
that  amateurs  have  invented 
sideband. 

Another  old-time  rationaliza- 
tion has  to  do  with  CW  rigs  be- 
ing cheaper  than  those  for  side- 
band. Yeah?  The  Heath  HW-32 
put  that  one  away  How  many 
CW-only  rigs  do  you  see  today? 
Sure,  a  CW  rig  is  easier  to  build, 
but  where  are  they  home-build- 
ing rigs  these  days?  Don't  try  to 
tell  me  about  the  poor  amateurs 
in  third  world  countries,.. 
they're  not  on  the  air  because 
their  dictators  don't  want  them 
on  the  air,  not  because  equip- 
ment is  hard  to  build.  Except  in 
the  larger  countries.  It  is  the 
wealthier  people  who  are  on  the 
air. 

Calling  all  phone  ops  the 
equivalent  of  CBers  is  ba- 
loney, .  .emotional  slop. 

CW  is  increasing  in  use  these 
days  because  of  the  digital-elec- 
tronics systems  developed 
which  generate  and  decipher 
Morse  code,  If  they  would  use 
the  equipment  with  ASCII  it 
would  be  much  more  efficient. 
You  need  FSK  if  you  are  going  to 
combat  fading,  jamming,  noise, 
and  so  on. 

If  we  would  help  people  enjoy 
the  use  of  CW  because  it  is  fun 


and  stop  trying  to  lie  about  it, 
we'd  have  a  lot  more  CW  opera- 
tors . ,.  .  and  better  ones.  The  big- 
gest boost  w©  can  ever  give  CW 
is  to  stop  jamming  it  down  the 
throats  of  newcomers  and  using 
it  as  a  skill  filter  to  keep  people 
from  getting  ham  licenses.  We 
have  a  technical  hobby  and  Id 
like  to  see  entry  to  it  gained  via 
an  honest  technical  exam... 
without  the  cheat  books  from 
Bash  and  the  League. 

MORE  DETECTORS 

The  only  thing  that  may  stand 
between  you  and  a  speeding 
ticket  if  you  happen  to  be  trans- 
mitting in  a  radar  trap  is  a  detec- 
tor. Many  hams  have  been  hit 
with  this,  as  unfair  as  it  is. 

It  is  worth  almost  any  invest- 
ment to  avoid  having  a  chase 
car  stop  you,  fights  aflashing. 
And  if  that  isn't  enough,  wait  un- 
til you  face  our  judicial  system 
You  can  read  more  about  the 
traffic  court  system  in  the  Aug- 
ust issue  of  Car  and  Driver.  The 
bottom  line  is  that,  facts  aside, 
you  lose.  You  will  end  up  paying 
the  fine,  your  lawyer,  and  addi- 
tional insurance  premiums.  The 
bottom  line  makes  the  cost  of 
the  radar  detector  look  cheap. 

Our  court  system  is  not 
geared  to  dispense  justice,  but 
rather  to  collect  fines.  It  is  big- 
ger than  you  are.  The  best  way 
to  win  is  not  to  get  into  the 
clutches  of  the  law  in  the  first 
place.  They  really  don't  care 
how  innocent  you  are  and  if 
won't  cut  any  mustard  with 
them, 

If  you  are  going  to  be  foolish 


W ARC  BAND  BEACON 

As  a  result  of  the  1979  World  Administrative  Radio  Con- 
ference fWARC).  three  new  HF  bands  were  allocated  to  the 
Amateur  Service.  It  will  be  some  time  before  these  bands  are 
made  available  to  US  hams  for  general  use.  However,  the  FCC 
granted  W4MB  a  license  for  Experimental  Station  KK2XJM  to 
operate  in  the  three  new  bands.  Below  is  the  operating 
schedule  of  the  KK2XJM  beacon  during  the  first  nine  weeks  of 
1982.  For  further  information,  to  QSL  or  to  establish  special 
test  schedules,  contact  R.  P.  Haviland  W4MB.  2100  S.  Nova 
Rd..  Box  45,  Daytona  Beach  FL  32019. 


Date 

January  7 
January  14 
January  21 
January  26 
February  4 
February  11 
February  18 
February  25 
March  4 


MHz 

10.140 
24.930 
18.108 
18,108 
24,930 
24930 
10.140 
18.108 
24,930 


Power  (Watts) 

30 

3 

3 

3 

3 

3 
30 
30 
30 


enough  to  transmit  while  you 
are  driving,  you'd  better  figure  i  n 
another  $250  for  a  radar  detec- 
tor That  will  tell  you  when  to 
shut  up  while  you  pass  the  po- 
lice radar  units. 

You  want  a  superheterodyne 
type  of  detector.  Do  not  fall  for 
any  of  the  imaginative  technical 
names  which  are  similar... 
these  do  not  work  as  well.  None 
of  them  work  that  I  have  tested, 
and  I've  tested  a  bunch.  Any  of 
the  superhets  will  do  the  job  you 
want .  .  whether  it  be  the  Whist- 
ler CM 000,  the  Radar  Intercept, 
the  GulT  the  FoxT  and  so  on. 
Superhet,  that's  the  ticket  (or 
lack  of  a  ticket), 

So  far  in  my  tests  Tve  found 
that  the  Cincinnati  Microwave 
Escort  Is  the  best.  Sometimes 
the  edge  is  slight.,. but  the 
S-meter  on  it  is  most  helpful  in 
giving  me  an  idea  of  the  close- 
ness of  the  radar  unit . . .  and  in 
discerning  the  home  or  busi- 
ness radar  security  systems 
which  I  pick  up,  The  Escort  is 
still  $245  and  sells  by  mail  only. 
It's  made  by  a  bunch  of  hams  in 

Cincinnati. 

While  the  Escort  and  the  su- 
perhel  Fox  can  be  easily  stuck 
on  Ihe  dashboard  via  some  Vel- 
cro1*  tape,  the  Gul  detector  is  a 
fat  oval  unit  which  is  a  bit  more 
difficult  to  mount.  Works  fine. 
The  J.  R>  Microwave  Radar  inter- 
cept unit  is  flat  and  designed  to 
snap  on  the  sun  visor  A  mercury 
switch  turns  it  on  when  you  flip 
it  down.  It  is  almost  as  sensitive 
as  the  Escort.  It  wires  perman- 
ently into  the  car,  a  drawback  if 
you  like  to  hide  your  S250 
goodies  when  you  park.  If  you 
are  sensitive  to  the  police  see- 
ing your  detector,  the  Intercept 
is  certainly  up  out  of  the  way 
and  fairly  invisible,  I've  never 
had  any  flack  about  detec- 
tors,..even  in  Connecticut, 
where  Tve  driven  my  van  with  up 
to  seven  of  them  mounted  on 
the  visor  dash,  and  so  on, 

ARTICLES  NEEDED 

One  of  the  reasons  I  bothered 
to  start  73  back  in  1960  was  that 
I  felt  amateurs  should  read  more 
articles  on  building  things,  At 
that  time,  the  enthusiasm  for 
building  had  dropped  consider- 
ably, . .  partly  as  a  result  of  the 
drying  up  of  surplus  gadgets  to 
work  with,  but  mostly  because 
the  two  ham  magazines  of  the 
time.  CO  and  QST.  were  publish- 


ing so  few  construction  pro- 
jects. Indeed,  that  has  con- 
tinued pretty  much  unchanged 
to  this  day. 

Building  is  fun.  Today,  with  a 
handful  of  ICs  we  can  build  gad- 
gets which  were  far  beyond  us 
only  a  couple  of  years  ago.  To- 
day we  have  almost  unlimited 
horizons  for  home-building  of 
experimental  gear.  With  the 
communications  demands  of 
computers,  we  need  to  develop 
new  modes  of  communications 
and  get  them  to  work. 

Those  of  you  whoare  building 
and  designing  new  equipment 
have  a  responsibility  to  come 
away  from  the  workbench  now 
and  then  and  pass  along  what 
you've  learned.  Your  enthusi- 
asm will  get  more  hams  to  build- 
ing and  they,  in  turn,  will  get  still 
more  hams  interested.  We're 
ready  at  73  to  help  you  get  your 
material  Into  good  professional 
finished  form. 

Writing  articles  is  easy.  We  do 
have  an  author's  guide,  if  that 
will  make  you  feel  better.  No 
charge,  so  the  pnce  is  right. 
Mostly  you  have  to  remember  to 
double-space  your  typing,  to  use 
a  typewriter  with  upper  and 
lower  case  (not  a  TT  machine), 
leave  generous  margins. .  .and 
get  your  details  right.  Photos  are 
most  helpful.  Templates,  PC- 
board  layouts,  and  so  on  are 
invaluable. 

It  is  most  exciting  to  be  a  pub- 
lished  author.  You  will  hear 
about  it  from  your  friends  for  a 
long  time.  You'll  get  ego-boost- 
ing mail  from  all  around  the 
world.  Hams  will  remember  you 
on  the  air  for  a  surprising  length 
of  time.  And  your  family  may 
show  a  new  respect.  You  also 
get  paid  for  the  article,  a  little 
nicety  wruch  will  pay  for  much  of 
the  project  in  most  cases.  And  if 
you  have  something  which  tooks 
like  a  commercial  product,  you 
could  end  up  with  a  handsome 
royalty. 

Send  your  articles  to  The  Edi- 
tor, 73  Magazine,  Peterborough 
UH  03458. 

Clubs  can  help  with  this  by 
getting  members  to  bring  in 
their  new  construction  projects 
for  a  short  show-and-tell  ses- 
sion at  meetings.  This  will  not 
onfy  encourage  the  chaps  who 
are  building,  but  it  also  will  get 
more  of  the  club  members  think- 
ing in  terms  of  giving  it  a  try. 

Building  has  never  in  history 
been  easier.  A  few  ICs,  some 
perf board,  and  almost  anything 
can  happen. 
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TRAVELS  WITH  WAYNE 


Everyone  has  heard  of  the  Ipanema  beach 
at  Rio  de  Janeiro.  Our  hotel  was  on  Sao 
Conrado,  around  the  corner.  Here  I  arrived* 
eyes  at  half  mast,  after  an  ait-night,  red-eye 
flight  from  New  York.  The  plan  to  stop  at 
Brazil  had  been  a  sort  of  last-minute  idea  to 
cater  to  my  fetish  for  visiting  as  many  coun- 
tries as  possible. .  «  bringing  me  up  to  99  if 
you  count  the  UN  buifding  in  New  York. . . 
which  I  do.  if  it's  good  enough  for  the 
League,  it's  good  enough  for  me.  Not  hav- 
ing arranged  a  ham  license  for  Brazil,  I  was 
left  with  nothing  more  to  do  than  rest 
up. . .  and  watch  the  hang  gliders  jump  off 
the  right- hand  knob  of  Pico  da  Tijuca  and 
then  flutter  back  and  forth  for  hours  in  the 
updraft  coming  from  the  ocean  up  the 
mountain. 


Once  rested,  if  a  couple  of  short  naps,  a 
business  conference,  and  a  big  dinner 
qualify  as  rest,  we  were  back  out  to  the  air- 
port and  on  our  way  to  Johannesburg.  Even 
in  Brazil  we  felt  the  controller  strike  when 
our  plane  arrived  from  the  US  two  hours 
iatet  bringing  us  into  Johannesburg  well 
after  midnight.  Both  computer  and  ham 
friends  were  at  the  airport,  despite  the 
hour.  , .  and  within  minutes  I  was  saying 
hello  via  one  of  the  local  repeaters  to  hams 
all  around  the  city.  A  long  plane  ride  may  be 
comfortable  for  a  deaf  amputee,  but  the 
rest  of  us,  with  little  teg  room,  kids  crying, 
food  every  couple  of  hours,  people  bumping 
up  and  down  the  aisle,  movies  being 
shown. .  .and  so  on.  ..stagger  off  the 
plane  disoriented  and  dazed.  My  first  real 
awareness  of  Johannesburg  was  the  next 
morning,  early,  when  Julius  ZS6A  F  came  up 
to  present  me  with  a  loaner  Kenwood 
TR-24QQ  and  charger.  I  opened  the  window 
curtains  and  was  taken  aback  by  the  view,  ft 
was  tike  Chicago  or  Philadelphia,  not  Africa 
and  mud  huts. 


I'll  bet  you've  been  wondering  what  hap- 
pened to  all  those  old  VW  beetles.  I  found 
them,  painted  yellow,  and  being  used  as 
taxis  in  Rio,  The  chap  on  the  left  is  trying  to 
get  his  clothes  straightened  out  after  leav- 
ing the  sardine-can  rider  complete  with  bag- 
gage. In  New  York,  when  you  see  something 
tike  this  it  means  the  chap  is  being  mugged. 


Doug  Goldman  3D6BG  hasn't  got  a  whole 
lot  of  signal  from  this  rig,  but  then  he  is  no 
pifeup  fan,  so  this  does  what  he  needs,  it's 
sitting  there  for  visiting  hams  to  operate.  Of 
course,  it  doesn't  hurt  if  you  stay  at  the  ho* 
tei  Doug  has  built  You  won't  find  better 
food  anywhere. .  .and  I  can  show  you  at 
least  a  haft  pound  put  on  there  as  testi* 
mony.  Fortunately,  ham  conditions  were 
stinko  so  I  got  a  chance  to  talk  with  Dougt 
get  around  the  country  and  take  some 
pictures. , .  and  even  rest  up  a  bit. .  -  for  a 
change.  Hamming  comes  first,  of  course 
. . .  then  food-  .  .  then  my  wife. . .  then  rest 
. . .  just  like  any  other  serious  ham. 


Swaziland  looks  like  this.  Vmnot  sure  where 
they  keep  all  of  the  African  jungles,  but  t 
can  tell  you  they  don*t  seem  to  be  in  South 
Africa  or  Swaziland.  Mostly  farms  in  South 
Africa  and  idle  land  elsewhere.  That's  one 
of  the  motet  units  of  Dougrs  Smoky  Moun- 
tain Hotel  on  the  left 


Aide  Campos,  at  the  right  of  Sherry,  met  us 
at  the  airport  and  drove  us  to  our  hotel.  After 
we  were  partially  rested  she  picked  us  up 
and  took  us  to  see  her  father's  computer 
store-  ,  .and  plant,  making  Apple-like  com- 
puters, I  like  the  eating  part  of  trips.  That's 
her  father  on  the  left,  Afdenor,  It's  a  big  hap- 
py family  and  we  did  a  good  job  in  this  meat 
restaurant.  .  .all  different  kinds  of  meat. 
The  waiter  on  the  end  is  hacking  off  more 
meat,  How  do  I  manage  consistently  to  stay 
20  pounds  overweight?  No  problem*  I  fust 
enjoy  meats  like  this  one.  Here  Sherry  and  I 
are  doing  our  best  to  keep  up  with  end- 
less courses.  Computer  people  can  be  as 
nice  as  hams? 


Wayne  Green  lost  in  Africa  (heh,  heh}. .  .1 
coufdsee  the  headlines  in  GST  as  we  strug- 
gled to  get  our  rented  Cessna  started,  After 
an  hour  of  screwing  around,  it  got  going . . . 
as  did  we,  heading  about  300  miles  to  Swa- 
ziland and  another  country  for  me.  I  tried  to 
forget  the  plane  by  talking  with  my  HT 
through  the  South  African  repeaters.  As  we 
neared  Swaziland,  I  was  assured  through 
the  Mbabane  repeater  that  my  license  was 
in  order,  t  checked  the  charts  and  changed 
from  W2NSD/IS  to  W2NSD/3DB. 


Julius  Ueberman  ZS6AF,  who  runs  the  local 
ham  store  and  is  the  importer  for  South 
Africa  for  Kenwood,  His  station  is  first  rate, 
So  is  he. 
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NEW  PRODUCTS 


TR  2500  HANDHELD 

Trio-Kenwood  Communica- 
tions has  announced  the  new 
TR-2500,  a  compact  2-meter  FM 
hand-held  transceiver  weighing 
approximately  1.2  lbs,,  yet  in- 
cluding such  features  as  LCD 
digital  frequency  display, 
10-channel  memory  with  memo* 
ry  scan,  built-in  five-year  lithium 
memory  backup,  manual  scan, 
programmable  automatic  band 
scan,  built-in  tunable  sub-tone 
encoder,  built-in  16-key  auto- 
patch  encoder,  25  Watts  rf  out* 
put,  HI/LO  power-output  switch, 
and  other  features.  The  TR-2500 
comes  complete  with  rubber- 
ized antenna  with  BNC  connec- 


tor, 400  mAh  heavy-duty  mead 
battery  pack,  and  ac  charger. 

For  additional  Information, 
contact  Trio-Kenwood  Commu- 
nications, PQ  Box  7065,  Comp- 
ton  CA  90224. 

LEADER  LDM-855  DMM 

Leader  Instruments  Corpora- 
tion, of  Hauppauge,  New  York, 
now  offers  a  3^-digit  digital 
multimeter  that  fills  the  need  for 
both  laboratory  and  field  work. 
The  new  LDM-855  offers  auto- 
matic ranging,  semi-automatic 
zeroing,  and  a  large  LCD  display 
for  straightforward,  hands-free 
operation.  When  manual  range 
or  function  selection  controls 


have  been  changed,  a  momen- 
tary audible  tone  is  heard.  When 
used  in  the  resistance  mode  or 
for  checking  continuity,  the  tone 
is  sounded  continuously  when 
short-circuit  conditions  occur. 
This  enables  the  operator  to 
make  tests  without  having  to 
constantly  look  at  the  meter  to 
see  if  continuity  is  present. 

Other  features  include  an  au- 
tomatic polarity  indicator,  ac 
and  dc  measurement  functions. 
a  LO-OHM  mode  to  provide  a 
lower  test  voltage,  and  a  low- 
battery  warning  incorporated  in- 
to the  liquid  crystal  display. 

Dc  voltage  range  is  0.1  mV  to 
1000  volts  with  an  accuracy  of 
±0-5%  of  reading  ±0,2%  full 
scale  on  the  0.2-to-200-volt 
range.  On  the  1000-volt  range, 
accuracy  is  10  megohms,  over- 
load protection  is  1000  V  dc  and 
ac  peak. 

Ac  voltage  range  is  1  mV  to 
1000  volts.  Accuracy  for  the  2*V 
range  is  ±1%  reading  ±0.4% 
full  scale  at  40  to  500  Hz,  At  0.5 
to  1.0  kHz,  accuracy  is  ±1.5% 
reading  ±0*4%  full  scale.  On 
the  20-  and  200-volt  ranges,  ac- 
curacy is  ±1%  of  reading 
±025%  full  scale  for  40  to  500 
Hz,  and  ±1%  of  reading 
±0,25%  full  scale  for  .5  to  1.0 
kHz.  On  the  1000-volt  range,  ac- 
curacy measures  In  at  ±1.5% 
of  reading  ±0.25%  full  scale  at 
40  to  500  Hz.  Input  impedance  is 
10  megohms  and  overload  pro* 
tection  is  1000  V  rms. 

Ac  and  dc  current  ranges  are 
offered  from  10  microamperes 
to  200  miiiiamperes.  Resistance 
measurements  are  offered  be- 
tween 0.1  Ohm  to  2000  kilohms, 
The  display  is  a  3/8-inch,  seven- 
segment  liquid  crystal  with  a 
maximum  of  1999  maximum.  Re- 
verse polarity  is  indicated,  as  is 
over*range  and   low   battery. 


Primary  power  requirement  is 
two  C-cells.  The  LDM-855  mea- 
sures 6-1/8  inches  wide,  2*1/4  in- 
ches high,  and  4-7/8  inches 
deep.  The  unit  weighs  1.1  lbs.  It 
comes  complete  with  instruc- 
tions manual,  a  test  lead  set, 
and  two  Ocells. 

For  additional  information, 
contact  Leader  instruments 
Corp.,  380  Oser  Avenue,  Hap* 
pauge  NY  it  788.  Reader  Service 
number  487. 

LOW-COST  ETCHING  SYSTEM 

Stellmaker  Enterprises  has 
designed  a  high-quality  power 
etching  system  that  is  reason- 
ably priced.  The  kit  includes  an 
air  pump,  air  disperses  base 
with  support  for4Y*-pint  plastic 
tank  with  cover,  mounting 
screws,  and  all  necessary 
instructions. 

This  compact  system  will 
etch  PC  boards  up  to  6"  x  6", 
which  is  the  size  featured  in 
most  magazine  articles.  The 
acid  agitated  by  the  air  pump 
makes  for  fast  and  more  even 
etching. 

For  more  information,  write 
Stellmaker  Enterprises,  250  Pe- 
quoi  Trail  Westerly  Rl  02891. 
Reader  Service  number  485. 

TRIO-KENWOOD 
R  600  RECEIVER 

Trio-Kenwood  Communica- 
tions has  just  announced  a  new 
general-coverage  communica- 
tions receiver,  model  R-600, 
covering  1 50  KHz  to  30  MHz  in  30 
bands.  The  use  of  PLL  synthe- 
sized circuitry  results  in  highly 
accurate  frequency  control  with 
maximum  tuning  ease.  The  unit 
features  an  easy-to-read  digital 
display.  AM,  SSB,  and  CW  re- 
ception, built-in  i-f  filters,  noise 
blanker,  rf  attenuator,  S-meter, 


The  Trio-Kenwood  Communications  TR25O0  hand-held. 


The  Trio-Kenwood  Communications  R-6O0  receiver. 
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front-mounted  speaker,  and 
operation  from  power  sources 
of  100,  120,  220,  and  240  V  dc, 
50/60  Hz,  Operation  on  13.8  V  dc 
also  fs  possible,  using  the  op- 
tional DCK-1  dc  power  cable  kit. 
For  further  information,  con- 
tact Trio-Kenwood  Communica- 
tions, PO  Box  7065,  Compton 
CA  90220;  telephone  (213)* 
639-9000. 

MFJ955  VLF/MW/SWL 
ANTENNA  TUNER 

The  new  MFJ-955  VLF/MW7 
SWL  preselecting  antenna  tuner 
improves  reception  of  10-kHz 
through  30-MHz  signals.  The 
MFJ-955  connects  between  your 
receiver  and  antenna.  You  can 
peak  desired  signals  while  re- 
jecting interference  and  reduce 
overload,  background  noise, 
cross  modulation,  and  Inter- 
modulation.  Front-panel  switch* 
ing  allows  push-button  selec- 
tion of  two  antennas  and  two  re- 
ceivers, and  a  front-tuning  knob 
permits  tuning  for  maximum 
signal  strength.  The  MFJ  955 
measures  5-1/2'*  x  2"  x  3"  and  is 
housed  in  a  bJack  and  eggshell- 
white  aluminum  cabinet. 

For  more  information,  con- 
tact MFJ  Enterprises,  Inc.,  PO 
Box  494,  Mississippi  State  MS 
39762;  telephone;  (800)*647- 
1800.  Reader  Service  number 
484. 

RF  070  SPEECH  PROCESSOR 

Daiwa  has  announced  a  com- 
pact audio  speech   processor 

that  rivals  the  performance  of  rf 
types  at  an  economical  price. 
The  photocoupler  design  deliv- 
ers a  high  level  of  processing 
with  a  minimum  of  distortion. 
Traditional  audio-processor  de- 
sign is  handicapped  by  circuitry 
time  constants  that  limit  the 
ability  of  the  processor  to  re- 


The  MFJ  VLF/MW/SWL  antenna  tuner. 


spond  to  rapid  variations  in  the 
level  of  the  input  audio  signal. 
The  result  is  distortion  and 
poorer  performance,  The  RF- 
670*5  photocouplertvariable- 
gain  amplifier  design  permits  a 
very  rapid  response  to  input 
levels  resulting  In  clean  output. 
The  RF-670  features  Veicro® 
pads  for  easy  mobile  or  base 
mounting, 

For  more  information,  con- 
tact MCM  Communications,  858 
£  Congress  Park  Drive,  Center* 
vitte  OH  45459.  Reader  Service 
number  482. 


SURGE  SHUNT 

The  R.  L  Drake  Company  has 
announced  its  new  model  1549 
surge  shunt.  The  surge  shunt 
protects  solid-state  communi- 
cations equipment  from  dam- 
age caused  by  voltage  tran- 
sients entering  the  antenna  sys- 
tem. These  transients  usually 
are  caused   by  atmospheric 


static   discharges   or    nearby 
lightning  strikes. 

The  surge  shunt  can  be  used 
with  both  receivers  and  trans- 
ceivers with  up  to  200  Watts  out- 
put. Convenient  UHF-type  coax* 
ial  connections  are  used,  per* 
mitting  use  into  the  UHF  range. 

For  more  information,  con- 
tact the  R.  L  Drake  Company, 
540  Richard  Street,  Miamisburg 
OH  45342;  telephone  (513}-86& 
2421. 


MFCROCRAFT 
CODE'STAR  CODE  READER 


CODE  "STAR  is  a  code  reader 
designed  for  Novices,  SWLs, 
and  veteran  amateur  radio  oper- 
ators. It  should  also  be  very 
useful  to  persons  learning  or  try- 
ing to  Improve  their  Morse  code 
skills. 

CODE" STAR'S  microcomput- 
er monitors  the  incoming  signal 
and  converts  it  to  characters  on 
its  large  easy-to-read  LEDs. 
CODE 'STAR  decodes   Morse 


Daiwa's  RF-670  speech  processor 


SU*GE  SHU*T 


Drake's  new  1549  surge  shunt. 
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The  Desco  flashlight/mirror  comb/nation. 

code,  Baudot  (RTTY),  and  ASCII      optimized  Morse  code  ranges 
code.  There  are  two  specially      with   auto-tracklng   of   speed 


from  3  to  70  wpm*  Special  pro- 
prietary analog  and  digital  filter 
methods  are  employed  to  sub- 
stantially reduce  errors.  An  au- 
tomatic gain  control  circuit  pro- 
viding up  to  16  dB  gain  helps 
maintain  signals  under  fading 
conditions,  A  built-in  code-prac- 
tice oscillator  Is  handy  for  code 
practice  and  learning  the  code, 

CODE* STAR  operates  on  12 
V  dc,  which  makes  it  ideal  for 
field  or  mobile  applications.  An 
ac  adapter  is  Included  if  you 
wish  to  operate  it  from  120  V  ac. 
As  a  special  option,  you  can  use 
CODE'STAR  to  drive  a  serial  or 
parallel  ASCII  printer,  TV  termi- 
nal, or  computer.  This  ASCI!  out- 
put  port  option  is  available  as  a 
kit  that  mounts  inside  CODE* 
STAR'S  cabinet  on  the  PC  board. 

CODE'STAR  is  available  as  a 
complete  kit  or  factory  wired 
and  tested. 


For  more  information,  con* 
tact  Microcraft  Corporation,  PO 
Box  513,  Thiensvitte  Wt  53092; 
(4Uh241-8l44.  Reader  Service 
number  486. 


FLASHLIGHT/MIRROR 
COMBINATION 

Desco  Industries,  Inc.,  has  in* 

troduced  the  model  227  flash- 
lights irror  combination.  The 
plastic  dentaMype  mirror  clips 
to  Desco's  model  225  dispos- 
able pocket  flashlight  to  provide 
an  ideal  combination  for  field  or 
workbench.  The  unit  comes 
complete  and  ready  to  use  with 
two  AAA  batteries  included. 

For  more  information,  con* 
tact  Desco  industries,  inc.,  761 
Penarth  Ave,  Walnut  CA  91769; 
telephone  (714^598-2753. 
Reader  Service  number  483. 


RTTY  LOOP 


Marc  i  Leavey,  M.D.  WA3AJR 
4006  Winlee  Road 
Randalfstown  MO  21133 


Last  month  I  mentioned  a  new 
FSK  converter,  the  FSK-500 
from  iRL,  out  in  Columbus,  Ohio. 
Let's  take  a  look  at  this  little 
gem  this  month, 

A  few  months  back,  I 
examined  the  FSK-500's  big 
brother,  the  FSK-1000.  This  box 
Is  not  realty  a  scaled  down  1000, 
but  rather  a  beneficiary  of 
things  learned  from  the  larger 
unit  The  FSK-500  is  both  a  RTTY 
demodulator  and  an  AFSK 
(audio  frequency  shift  keying) 
tone  generator  A  RTTY  modem 
(modulator/demodulator),  if 
you  will. 

A  look  at  the  receiving,  de- 
modulating, end  shows  quite 
a  performer.  Audio  input  is  ac- 
cepted through  a  standard 
phono  jack,  such  Jacks  being 
used  for  all  connections  but 
the  loop,  as  a  500-Ohm  un- 
balanced signal.  That  means 
that  most  speaker  or  "line"  out- 
puts  will  work  just  fine.  The 
amplitude  of  this  signal  may 
range  from  10  mV  to  17  volts 
peak  to  peak!  That's  some 
range*  folks.  The  audio  is  then 
passed  through  a  lirniter,  and 
selectable  bandpass  filters  are 


available  to  optimize  reception 
for  either  "narrow/"  with  a  band- 
pass of  75  Hz  and  low^pass  filter 
roiloff  of  28  Hz,  or  "wide;1  with  a 
bandpass  of  145  Hz  and  a  rolloff 
of  60  Hz.  The  narrow  filter  is  nor- 
mally used  for  170-Hz  shift 
RTTY;  the  wide  position  Is  useful 
for  850-Hz  shift,  as  commonly 
used  on  AFSK,  and  ASCII 
transmissions. 

Three  selectable  shifts  are  al- 
so provided.  Along  with  the  com- 
mon 850-Hz  and  170-Hz  shift,  a 
425-Hz  shift  is  available.  This  is 
useful  for  copying  commercial 
stations  and  other  non-ham 
signals.  By  the  way,  the  shift  is 
selectable  independently  from 
the  bandwidth,  so  odd  combina- 
tions can  be  easily  set  up. 

Internal  mark-hold  circuitry 
and  autostart  are  provided,  and 
the  level  at  which  a  signal  be- 
gins to  be  decoded  is  adjust- 
able by  the  front  panel  "thresh- 
old** control  The  general  func- 
tion is  kind  of  like  a  RTTY- 
squelch  control,  serving  to  keep 
the  machine  quiet  when  no  one 
is  transmitting. 

Tuning  Is  aided  by  both  a 
meter  which  shows  a  mid-scale 
deflection  for  mark  and  a  full 
scale  deflection  for  space,  and 
by  LEDs  which  display  the  mark 
or  space  status  of  the  loop. 


Outputs  from  the  FSK-500  in- 
clude an  RS-232  compatible  out- 
put,  called  "Data  Out/1  which  is 
useful  for  driving  a  video  termi- 
nal or  computer  Of  course,  inter- 
facing to  a  standard  RTTY  loop 
is  provided,  but,  and  this  is  not- 
able, an  internal  loop  supply  is 
not  provided*  That  means  you 
have  to  supply  the  60  mA  current 
from  another  source.  This  is  not 
too  hard,  and  we  will  cover  that 
in  a  little  bit 

As  If  that  was  not  enough,  a 
"Serial  In"  jack  accepts  either 
"dry11  contacts,  such  as  a  reed 
relay  or  isolated  keyboard,  or 
RS-232  levels.  This  allows  a 
computer  to  key  the  transmitter 
and  loop.  There  is  also  a  provi- 
sion made  for  connecting  a 
straight  key  for  the  mandatory 
CW  identification. 

Remember  I  called  this  thing 
a  "RTTY  modem"?  Well,  here  is 
the  "mod"  part,  A  built-in  AFSK 
generator  provides  a  low  imped- 
ance, clean,  50-mV  audio  fre- 
quency shift  signal.  This  can 
either  key  a  VHF  transmitter  or 
AFSK,  or,  when  fed  to  an  SSB 
transmitter  as  detailed  previ- 
ously* result  in  a  nice,  clean  FSK 
signal. 

A  few  more  bells  and  whistles 
include  a  transmit/receive  re- 
mote function  and  an  output 
able  to  key  the  push-to-talk  line 
of  most  transmitters.  Scope  out- 
puts are  also  provided  for  those 
of  us  who  like  to  monitor  the 
RTTY  signal  on  such  beasties. 

Now,  the  acid  test  Is  not  what 
it  looks  like  on  paper  or  how 


pretty  the  case  is,  although  you 
can  see  that  for  yourself  in  the 
photo,  but  how  well  it  performs 
on  the  air.  I  also  like  to  compare 
new  equipment  to  older  units  to 
see  if  we  have  gained  anything. 
So  what  I  did  was  to  find  a  rea- 
sonably clear,  but  not  solid, 
RTTY  signal  and  sit  my  wife 
down  in  front  of  the  revolver  and 
ask  her  to  tune  It  In.  For  compar* 
ison,  1  set  up  my  several-year-old 
ST-6  and  asked  her  to  comment 
on  the  two. 

Allow  me  to  interject  that  my 
wife  knows  about  as  much 
about  RTTY  as  most  hams  know 
about  cooking  blimzes.  If  she 
could  do  It,  anyone  could* 

Well,  she  could,  and  despite 
similar  tuning  indicators  on 
both  demodulators,  Le.,  two 
lights  and  a  meter,  the  FSK-500 
appeared  easier  to  tune.  Now,  I 
don't  know  if  the  filters  In  the 
ST^6  are  more  critical  than  the 
FSK-500,  but  I  suspect  that  that 
is  so.  However,  when  we  went 
looking  for  signals,  there  was 
not  one  that  the  ST-6  could  copy 
that  the  FSK-500  could  not  do  as 
well  on.  Very  impressive. 

All  in  all,  the  FSK-500  is  a  very 
nice  little  box.  For  under  $250,  in 
a  box  7.75  inches  wide,  3,25  in- 
ches high,  and  7.375  inches 
deep  (that  does  not  even  fill  the 
size  of  this  page!),  you  can  get  a 
demodulator  that  may  well  be 
all  you  need  on  RTTY,  Murray,  or 
ASCII  tor  a  long  time.  Check  out 
iRL's  advertisement  here  in  73 
or  drop  them  a  line  at  700  Tay- 
lor  Road,    Columbus,    Ohio 
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The  FSK-5Q0  from  iRL 


43230.  Be  sure  to  tell  them  you 
read  about  the  FSK-500  here  in 
RTTY  Loop, 

Oh  yes.  about  that  loop  sup- 
ply. One  of  the  only  sacrifices 
apparent  In  the  design  of  the 
FSK-500  is  the  loop  supply  >  Of 
course,  If  you  are  running  a  com- 
puter-based station,  you  have 
no  need  for  a  current  loop.  If  that 


is  the  case,  turn  the  page  and 
drool  over  the  ads;  otherwise, 
hang  in  here  for  a  spell.  Com- 
mon teleprinters,  such  as  the 
Mode!  15  Teletype*,  use  a  cur* 
rent  loop,  usually  about  150  Vdc 
to  300  V  dc.  at  a  constant  60-mA 
current.  It  is  not  hard  to  design 
such  a  supply,  and  it  makes  a 
good  construction  project  for 
the  RTTY-neophyte. 
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Fig.  T,  A  local  loop  supply. 


If  you  have  a  dc  supply  (we 
will  worry  about  where  the  dc 
comes  from  later)  providing, 
let's  sayT  180  V  dc  and  you  hook 
it  up  to  the  selector  magnets  of 
your  teleprinter,  what  would 
happen?  After  the  smoke 
cleared,  you  would  have  a  worth- 
less h u n k  of  junk.  Why?  Remem- 
ber that  the  resistance  of  the 
selector  magnets  is  in  the  range 
of  100  Ohms.  If  100  Ohms  is 
placed  across  a  180-volt  source, 
thinking  back  to  Ohm's  Law,  it 
will  draw  (I  =  E/R)  180/100  equals 
1.8  Amps!  That  would  produce 
about  324  Walls  of  energy. 
Think  that's  enough  to  fry  the 
coils?  I  do.  In  order  to  limit  the 
current  to  60  mAT  you  have  to 
provide  enough   resistance   in 


the  circuit,  In  our  example,  it 
would  be  (R  =  El\)  180  volts  divid- 
ed by  60  mA  (0.06  Amps)  equals 
3000  Ohms,  So  a  3000-Ohm 
resistor  at,  don't  forget  this,  180 
volts  times  60  mA  equals  a  tad 
more  than  10  watts— let's  make 
it  a  15-Watt  resistor  or  higher  to 
play  safe— is  needed. 

In  practice,  you  have  to  ac- 
count for  a  variety  of  resistanc- 
es; thus  an  adjustable  series 
resistor  is  commonly  used.  A 
practical  circuit  is  shown  in  Fig. 
1.  By  the  way,  don't  get  any 
bright  ideas  about  eliminating 
the  transformer  and  just  rectify- 
ing the  ac  into  loop  current.  We 
don't  need  any  hot  teleprinter 
chassis  around. 


KAHANER  REPORT 


Larry  Kahaner  WB2NEL 
PO  Box  39103 
Washington  DC  20016 

DIRECT  BROADCAST 

SATELLITES:  A  LONG 

WAY  TO  TRAVEL 

The  fate  of  Direct  Broadcast 
Satellites  is  up  In  the  air. 

Unlike  low-powered  satellites 
similar  to  SATCOM  1  and  2, 
which  are  mainly  used  to  relay 
TV  programming  to  cable  com- 
panies owning  big  dishes,  high* 
powered  DBS  birds  aim  their 
beams  directly  at  smaller- 
dished  consumers.  Plans  call 
for  viewers  to  rent  or  purchase 
receiving  gear  and  dishes  (less 
than  a  meter  in  diameter)  and  for 
satellites  (more  than  200  Watts) 
to  reach  homes  in  as  much  as 
one-half  of  the  country  at  the 
same  time. 

Some  DBS  hopefuls  plan  sub- 
scription TV  services— in  which 
case  you  must  buy  or  rent  their 

decoder— but  others  suggest 
that  advertiser-supported  pro- 
gramming is  the  way  to  fly,  Still 
others  say  that  regular  video 


programming  isn't  enough  to 
woo  the  public.  They  plan  high- 
resolution  TV  and  data  banks 
for  home  computer  hobbyists. 

Although  the  DBS  dream  has 
been  around  for  some  time,  only 
m  the  past  few  months  has  the 
FCC  tackled  the  complex  policy 
and  technology  Issue  involved 
in  such  systems.  Last  July,  they 
decided  to  okay  DBS  on  an  inter- 
im basis  pending  further  discus- 
sion. They  also  agreed  to  tenta- 
tively accept  more  than  half  a 
dozen  license  applications, 
However,  no  DBS  applicants  ex- 
pect to  begin  full  operation  for 
another  2  to  5  years. 

Some  technological  hurdles 
need  to  be  jumped.  For  in- 
stance, DBS  uplink  frequencies 
are  in  the  17-GHz  range,  and 
downlink  frequencies  lie  in  the 
12  GHz  band.  At  those  frequen- 
cies, engineers  worry  about  at- 
tenuation from  rain  and  fog.  It 
seems  that  the  higher  the  micro- 
wave frequency,  the  less  you 
can  sing  in  the  rain. 

Interference  to  fixed  services 


presents  another  problem. 
Some  point-to-point  microwave 
services  already  use  those  fre- 
quencies and  what  effect  DBS 
will  have  on  their  transmission 
(and  what  effect  they  will  have 
on  DBS)  must  still  be  explored. 

However,  the  biggest  "ff1  in 
DBS  may  be  economic,  Many 
figures  are  being  bantered 
about,  anywhere  from  $200  mil- 
lion to  $800  million  for  a  typical 
DBS  system.  If  companies 
charge  about  $25  a  month  for 
the  service  (that's  the  maximum 
experts  suggest  viewers  would 
be  willing  toshell  out  for  any  pay 
TV  service),  can  a  DBSer  break 
even?  Will  consumers  pay  extra 
money  for  only  a  few  additional 
channels  when  they  already 
receive  20  or  30  on  cable  TV?  Or 
would  a  DBS  operator  do  better 
with  advertising  support? 

The  Space  Shuttle  might  help 
some  aspects  of  DBS.  The  most 
expensive  part  of  hurling  a  satel- 
lite into  orbit  is  the  launch.  Sev- 
eral DBS  applicants  noted  that 
once  the  Shuttle  is  regularly 
whizzing  back  and  forth  in  the 
coming  years,  DBS  launch  cost 
will  be  greatly  decreased. 

COMSAT  checked  in  as  the 
first  DBS  applicant,  asking  the 
Commission  for  permission  al- 
most a  year  ago  to  run  its  ser- 
vice. In  a  1,000-page  application, 


COMSAT'S  subsidiary,  Satellite 
Television  Corporation,  said  it 
plans  3  commercial-free  chan- 
nels. Channel  A  (Superstar)  will 
feature  general  entertainment 
such  as  films,  concerts,  and 
family  programming.  Channel  B 
(Spectrum)-  will  show  children's 
programs,  film  classics,  and 
public  affairs.  Channel  C 
(Viewer's  Choice)  will  offer 
sports,  adult  education,  and 
experimental  theater. 

STC  plans  to  serve  the  entire 
US  with  4  geostationary  satet 
lites  — one  In  each  time 
zone— with  spot  beams  aimed 
at  Hawaii  and  Alaska.  Each  bird 
will  carry  3  operational  tran- 
sponders and  3  spares.  Liftoff 
for  the  first  DBS  satellite  is 
slated  for  1935.  It  would  serve 
the  east  coast. 

COMSAT  and  Sears  Roebuck 
planned  to  work  together  on 
DBS,  but  Sears  pulled  out.  COM- 
SAT is  looking  for  a  new  partner 
but  hasn't  had  much  luck. 

Another  DBS  entry  comes 
from  a  company  called  Graphic 
Scanning  Corporation.  It  pro- 
poses 2  satellites,  each  inde- 
pendently programmed.  One 
satellite  will  target  the  home 
computer  market  with  informa- 
tion relayed  from  the  firm's  in- 
formation banks  Data  will  be 
sent  over  the  video  signal  using 


73  Magazme  •  January,  1962     155 


teletext,  a  system  which  com- 
pacts digital  information  in  the 
vertical  blanking  interval  of  a 
TV's  video  signal.  Because  the 
home  hobbyist  cant  talk  back  to 
the  satellite  and  ask  for  informa- 
tion, he  will  have  to  download 
great  quantities  of  daia  and 
then  access  what  he  needs  and 
hope  it's  there. 

GSCs  other  satellite  offering 
appears  mundane  by  compari- 
son.  II  will  transmit  the  usual  TV 
fare  including  movies,  sports, 
and  concerts. 

The  company  is  serious  about 
its  application.  It  owns  Graph- 
net,  a  computer/networking 
firm,  and  lists  assets  at  more 
than  $83  million. 

Video  Satellite  Systems  takes 
a  different  approach.  It  wants  to 
establish  an  advertiser-support* 
ed  DBS  system  with  local  TV 
stations  and  cable  companies 
also  receiving,  then  retransmit- 
ting, its  programming  to 
viewers.  In  a  sense,  it  just  seems 
to  be  another  network,  like  one 
of  the  Big  Three.  VSS  will  scram- 
ble signals  destined  for  these 
carriers  but  send  unscrambled 
programming  to  those  areas 
where  consumers  constitute  the 
bulk  of  recipients. 


VSS  said  its  total  investment 
will  run  just  shy  of  $230  million 
for  4  satellites  and  related 
equipment. 

Even  the  networks  want  in  on 
DBS.  CBS  asked  for  FCC  per- 
mission to  operate  a  3-sateMite 
service  which  would  send  such 
goodies  as  high-resolution  TV.  a 
feed  to  affiliates,  pay  TV.  and 
teletext.  The  high-resolution 
programming  would  be  target- 
ed at  affiliates  for  rebroadcast. 
That  assumes  that  we  all  have 
our  hires  TV  sets  by  then. 

Other  major  companies  look 
for  the  go-ahead.  RCA  told  the 
Commission  it  wants  to  shoot  4 
satellites  beyond  the  wild  blue 
yonder,  each  carrying  6  tran- 
sponders, 2  of  which  will  sport 
high-resolution  gear.  Service 
will  be  aimed  at  individual 
homes  as  well  as  community  an- 
tennas. A  full  system— kind  of 
a  starter  service— would  cost 
$400  million.  RCA  noted  that 
DBS  is  economically  feasible 
where  cable  services  can't  be 
provided  for  less  than  $500 
per  home. 

The  FCC  received  a  total  of  13 
DBS  applications.  It  accepted 
those  from  CBS,  DBS  Corpora- 


tion, Graphic  Scanning  Corpora- 
tion, RCA.  Hubbard  Broadcast* 
ing,  Video  Satellite  Systems, 
and  Western  Union. 

Those  applicants  that  didn't 
make  the  FCCs  grade  include 
Advance.  Inc.,  National  Chris- 
tian  Network,  Unitef  Corpora- 
tion, Satellite  Development 
Trust,  and  Home  Broadcast  TV 
Partners.  It  partially  accept- 
ed an  application  from  Focus 
Broadcast  Satellite,  which 
doesn't  plan  its  own  bird  but 
hopes  to  use  one  of  the  Western 
Union  WESTAR  satellites  for  its 
interim  service, 

Most  applications  weighed 
several  pounds,  contained 
hundreds  of  diagrams,  charts, 
graphs,  pictures,  statistics, 
formulae,  tables,  and  charts. 
But  several  consisted  of  only 
one  or  two  typewritten  pages. 
These,  of  course,  were  rejected 
by  the  FCC  as  "deficient:"  In 
other  words,  the  DBS  hopeful 
wasn't  serious  about  his  plan  or 
didn't  have  the  funds  to  back  It 
up— or  both.  Even  longer  ap- 
plications were  rejected  as  defi- 
cient Length  isn't  everything, 

The  FCC  rejected  applica- 
tions from  Home  Broadcast  TV 
Partners  and  Unitel  for  special 


reasons.  The  drafters  were  serv- 
ing time  at  a  federal  prison  near 
Terre  Haute,  Indiana. 

Even  if  ail  the  domestic  DBS 
policy  and  technical  questions 
are  answered,  international 
roadblocks  exist.  In  1983,  the  US 
will  join  other  nations  around 
the  Regional  Administrative  Ra 
dio  Conference  table  to  discuss 
frequency  allocations  for  micro- 
wave bands 

The  FCC  proposes  that  DBS 
operate  in  the  17-  and  12-GHz 
range.  That's  fine  for  usf  but 
other  countries  want  those  fre- 
quencies for  their  own  DBS  and, 
in  some  cases,  for  other  servic- 
es as  well.  Because  we're  deal- 
ing with  satellites,  receiving 
areas  don't  stay  within  neat  geo* 
graphical  borders.  DBS  trans- 
missions from  abutting  nations 
will  overlap. 

By  the  middle  of  the  decade, 
about  a  dozen  countries  hope  to 
install  DBS  services:  Australia, 
Canada,  China,  a  Consortium  of 
European  nations  represented 
by  the  European  Space  Agency, 
France,  Germany,  Japan,  Lux- 
embourg, Switzerland,  United 
Kingdom,  the  USSR,  and  the  US. 

RARC  participants  have  a  lot 
of  talking  to  do. 


LETTERS 


ELMER:  ALIVE  AND  WELL 

Having  read  Tom  Taorimina's 
letter  In  the  November,  1981, 
issue,  hoping  for  the  return  of 
Elmer,  I  have  to  admit  that  I 
agree  with  Wayne's  response. 
And  that  ainvt  all  that  unusual. 

Sure,  ham  radio  has  changed, 
Hell,  we  all  have.  To  expect  the 
return  to  the  days  of  6L6s,  home- 
brew transmitters,  and  so  forth, 
in  this  day  of  transmitters  on  a 
chip,  is  to  expect  better  than  the 
Second  Coming. 

Those  moral  changes  that 
Tom  said  happened  in  the  60s: 
let's  have  them  and  some  more. 
Maybe  we  gained  a  little 
humanity  by  getting  off  our 
dead  ends  and  out  of  the  back  of 
the  bus. 

The  problem  is,  some  would 
have  us  return.  Separate  but 
equal  drinking  fountains. 
Woman  at  home,  barefoot  and 
pregnant.  The  man  the  undis- 


puted ruler  of  the  house.  Child 
abuse.  No  sir,  not  me,  Jim. 

Looking  back  at  it  that  way, 
it's  obvious  that  Elmer  isn't 
dead.  He's  alive  and  well,  caring 
for  humanity,  like  he  always  did. 
Only  his  areas  of  activity  and  m^ 
teres!  have  changed.  Now  he's 
into  SSTV,  satellite  communica- 
tions, cheap  and  easy  micro- 
wave. People, 

One  thing's  for  sure  about  old 
Elmer.  He  doesn't  sit  in  the  sun 
belt  and  bitch  about  how  rotten 
things  have  become.  Elmer's  a 
doer. 

And  he's  got  a  million-dollar 
smile. 

Nils  R.  Bull  Young  WB81JN 
New  Carlisle  OH 


We  asked  for  help  in  your 
Ham  Help  section  of  73.  Man, 
did  we  get  help!  In  fact,  we  are 
still  getting  it  Really,  ail  we 


asked  for  was  a  schematic  or  a 
service  manual  for  a  DSI  fre- 
quency counter.  Wayne,  you 
could  just  not  believe  the 
response  that  we  received  from 
the  ham  fraternity  when  my  re- 
quest was  published  in  your 
magazine.  The  response  was 
the  most  impressive  thing  that  I 
have  ever  witnessed  in  my  29 
years  of  amateur  radio.  You  may 
talk  about  the  power  of  the 
press;  73  Magazine  has  made  a 
believer  out  of  me. 

I  want  to  thank  you,  and  all  of 
the  amateur  radio  fraternity  who 
came  to  my  rescue  to  help  me 
out.  In  closing,  l  want  to  let  you 
know  that  if  1  should  ever  need  a 
coverage  on  anything  related  in 
our  profession,  I  will  most  cer- 
tainly rely  on  you  and  your  out* 
standing  publications. 

Lawrence  Neel,  Jr.  W8PKV 
Cincinnati  OH 

LIP  BITING 

You  can  thank  or  blame  your 
October  "Never  Say  Die"  for  this 
letter,  That  editorial  started  with 
a  caption  which  stimulated  this 
reader  to  give  you  one  old- 
timer  s  view  of  the  other  side  of 


the  coin.  It  happens  that  I  have 
been  in  ham  radio  since  1929. . . 
have  written  for  CQ,  GST,  Radio 
Electronics,  Popular  Electron- 
ics, and  Electronics. .  .have 
also  lectured  at  hamfests  and 
an  IRE  convention*  Like  you,  I 
witnessed  and  contributed  to 
the  growth  and  popularity  of 
ham  radio.  Then,  due  to  a  new 
assignment  and  the  pressure  of 
making  a  living,  I  dropped  out  of 
the  fraternity  and  did  not  return 
until  after  my  retirement.  Wow! 

I  missed  the  multimillion- 
dollar  explosion  that  was 
brought  about  by  SSB  and  the 
consequent  sale  of  a  million  or 
so  transceivers  and  supplemen- 
tary gear  by  your  advertis- 
ers. .  .an  era  which  also  result- 
ed In  a  many-fold  increase  in  the 
cost  of  operating  a  station.  , . 
an  era  which  also  imposed  a 
severe  hardship  on  any  prospec- 
tive newcomer  to  the  hobby. 
Then  along  came  CB...and 
that  was  the  straw  that  broke 
the  camel's  back. 

So  you  want  to  know  what  is 
needed  to  reactivate  ham  radio? 
Well . .  ,  bite  your  lip  and  hold  on 
to  your  temper. .  .what  we  don't 
need  is  a  rich  man's  elongated 


156     73Magazfne  ■  January,  1982 


legeo  writers  on  now  to  build 

sophisticated    and    digitahzed 
electronic  equipment  using  lots 
of  integrated   circuit  devices, 
which  few  of  us  comprehend. 
Too  bad  the  authors  and  pub- 
lishers don't  have  to  stand  up  m 
front  of  an  audience  for  a  Q&A 
session. . .  talk  about  red  faces! 
Don't   go   away   now... the 
piece  de  resistance  is  coming 
up.  Of  all  the  things  we  surely 
don't   want,   your   continued 
writing  about  your  activities  in 
the  computer  field  have  to  be 
near  the  top  of  the  list  Did  you 
ever  stop  to  consider  that  such 
writings  tend  to   convince   us 
that  your  heart  and  personal  in- 
terests and  ambitions  are  far 
removed  from  our  beloved  ham 
radio  field? 

Now  then,  if  you  have  indulged 
me  this  far,  stick  around  for  a 
few  more  minutes,  Tm  about  to 
say  something  nice.  Once  in 
awhile,  you  publish  an  article 
which  is  down-to-earth  and  of 
genuine  interest  to  a  sizable 
percentage  of  us  hams.  Let  me 
cite  the  "Diode  Doctor"  article 
which  appeared  on  page  131  in 
your  October  issue.  Too  bad  the 
editors  allowed  the  author  to 
make  use  of  a  9-volt  battery 
which  had  two  positive  ter- 
minals and  no  negative  ter- 
minal. Sure,  we  inferior  hams 
can  figure  out  the  error,  but  we 
can  also  figure  on  similar  errors 
being  In  projects  that  take  long- 
er  than  "about  15  minutes"  to 
build. 

By  the  way,  if  you  are  getting 
the  idea  that  J  am  an  unfriendly 
correspondent,  please  refer  to 
your  July,  1981  p  issue,  "Fun," 
page  140,  second  column,  last 
paragraph,  I  am  one  of  your 
staunchest  boosters.  Neverthe- 
less, I  believe  you  have  drifted 
away  from  your  own  publica- 
tion. Of  course,  I  can  only  judge 
by  my  own  experience,  but  I 
can't  believe  your  people  coutd 
possibly  single  me  out  for 
careless  treatment.  Like  the  way 
your  Subscription  Department 
loused  up  my  subscription.,, 
missed   sending    me    the    first 


issue  as  specified  m  your  adver- 
tisement,.,  then  sent   me  two 
copies  of  a  subsequent  issue 
rather  than  the  one  I  expected  to 
get,  . .  then  kept  insisting  that  I 
did  not  pay  for  my  subscription 
until  I  got  my  cancelled  check 
from  the  bank  and  gave  them 
the  number  and  date  and  data. 
I  started  out  1061  by  writing 
an  article  for  73  entitled  'The 
Jim-Bug/'  It  was  promptly  ac- 
cepted. A  check  followed  a  few 
months  later  But  now  is  many 
months  later,  and  I  have  still  not 
received  a  proof  for  review.  You 
must  agree  that  is  no  way  to 
make  friends  and  encourage 
more   articles.    If   they   have 
changed  their  minds,  why  don't 
they  say  so  and  send  the  article 
back  to  me? 

Well*  I  have  now  given  you 
over  three  hours  of  my  time  in 
composing  and  typing  this  let- 
ter, but  I  don't  want  to  end  it  on  a 
negative  tone.  So  I'll  put  forth 
some  more  effort  on  the  subject 
of  promoting  the  growth  of  ham 
radio.  To  do  this,  we  first  have  to 
realize  (hat  most  of  the  active 
hamst  who  regularly  have  to 
fight  QRM  for  enjoyment  of  their 
hobby,  do  not  favor  additional 
growth.  Second,  we  have  to  find 
ways  to  get  prospective  new- 
comers into  the  fraternity  with- 
out mortgaging  their  homes. 
This  means  making  available 
simplified  and  lower-cost  equip- 
ment, home-built,  kits,  or  manu- 
factured. Third,  we  have  to  pro- 
vide air  space  and  regulations 
where  such  equipment  can  be 
used.  Fortunately,  the  air  space 
has  already  been  made  avail* 
able  in  the  new  bands .  .  .  bands 
which  many  of  us  old-timers 
don't  want  and  can't  use.  So 
why  not  leave  it  up  to  the 
League?  Because  if  we  do,  we 
are  going  to  get  more  of  the 
same  SOS. 

Jim  Owens  W5JOF 


a  station"  is  another  tune  I've 
heard  often . . ,  tut  not  from  any- 
one who  was  there  before.  I  ask 
you  to  recall  the  cheap  and 
junky  Haflicrafters  Sky  Buddy 
receiver  which  sold  for  $29.95  in 
193$.  Today,  for  about  the  equiv- 
alent inflation-adjusted  price  of 
that  old  crummy  receiver,  you 
can  buy  an  aitband  receiver  that 
will  run  circles  around  that  old 
one*  Hams  have  never  had  it  so 
good  as  far  as  equipment  prices 
are  concerned, 

I  did  enjoy  the  "rich  man"  bit, 
too.  Jim,  I  started  out  with  noth- 
ing and  worked  hard  to  build  up 
my  business.  When  I  started  73, 
at  times  f  didn't  have  enough 
money  to  eat  but  I  hung  in  there 
and  worked  700-hour  weeks.  , . 
and  more.  My  recent  trip  to 
Africa  cost  me  ttttfe. . .  it  was 
paid  for  by  the  people  who  came 
to  hear  me  talk  in  Johannes- 
burg. They  paid  to  hear  me  be- 
cause t  have  taken  the  time  and 
interest  to  know  my  field  and  be 
worth  listening  to  when  it  comes 
to  computers, . .  something  I've 
managed  to  team  in  just  the  fast 
five  years.  And  Jim,  talking  with 
foreign  countries  is  one  of  the 
basics  of  amateur  radio,  so  I've 
always  found  hams  intensely  in- 
terested in  what  is  really  going 
on  in  them,  •  Jn  particular,  the 
rare  ones. 

Okay,  now  I'm  to  the  bit  about 
building  sophisticated  digital 
electronics.  Our  recent  reader 
poll  gave  us  an  82%  reader  vote 
on  our  articles  being  about  right, 
7%  said  they  were  too  simple, 
and  11%,  too  complex,  t  don't 
think  we  could  run  the  bait  any 
closer  to  the  center  of  the  alley. 
With  computers  and  amateur 
radio  coming  together  on  a  colli- 
sion course,  f*ve  found  that 
most  amateurs  want  to  know  ail 
they  can  about  them,  I  asked  for 
a  show  of  hands  at  a  recent  ham 
club  meeting  and  almost  half  of 
those  present  said  they  already 
had  a  computer.  Actually,  only 
about  20%  of  the  active  hams 
have  a  computer  system  so 
far.  .-but  that  is  increasing 
rapidly. 

Jim,  with  about  90%  of  our  in- 
come coming  from  computers,  it 
would  make  just  plain  sense  if  I 
gave  amateur  radio  no  more 
than  10%  of  my  time  But  I  now 
find  myself  as  the  chairman  of 
an  FCC  subcommittee  to  get 
amateur  radio  into  a  growth 
mode,  whtch  will  take  time  I 
could  tit  afford  \f  plain  making 
money  were  aif  that  important, 
You  may  find  many  hams  who 


are  spending  more  time  enjoy- 
ing the  benefits  of  amateur  ra- 
dio, but  i  wonder  how  many 
you'll  find  who  are  investing 
their  time  as  much  as  I  am,  and 
also  a  few  others  of  NIAC,  m  the 
future  of  our  hobby? 

Nowt  on  that  article^  I  hope  a 
few  readers  look  it  up  and  ex- 
plain it  to  you.  There  is  nothing 
at  ail  wrong  with  it.  The  battery 
goes  between  the  plus  and 
ground  terminals. 

The  subscription  department 
is  far  from  perfect.  .  .  but  it  is 
one  of  the  best  in  the  country.  It 
is  a  commercial  service  and  our 
complaints  are  a  tiny  fraction  of 
what  we've  had  in  the  past  They 
are  also  incredibly  expensive. 

Articles  are  bought  for  the 
purpose  of  publishing.  It  can 
take  up  to  a  year  or  more,  if  an 
article  is  not  one  of  strong  time 
value,  before  it  is  published.  It'll 
be  along. 

Many  old-time  hamst  rather 
than  cope  with  new  narrower 
band  techniques,  are  pushing  to 
stop  ham  growth  instead.  Some 
may  still  be  around  muttering 
"spark  forever"  under  their 
breath.  Jim,  we  will  develop  new 
modes  of  communications  and 
we  will  prow,  .  .a  tot. .  .or  we 
wilt  die. 

May  I  respectfully  also  point 
out  that  while  it  is  possible 
to  find  ham  bands  which  are 
packed,  we  also  have  a  bunch  of 
others  where  there  is  no  crowd- 
ing. Perhaps,  if  you  could  march 
to  a  slightly  different  drummer, 
you  might  enjoy  interference- 
free  contacts.  Much  of  10,  6t  2, 
and  upward  are  quite  open.  Even 
15  is  seldom  filled  up. .  .if  ever 
So  why  go  the  lemming  route 
and  insist  on  adding  one  more 
bit  of  noise  to  the  few  jammed- 
up  frequencies? — Wayne. 


MONEY  GRUBBING? 


] 


I  find  little  of  interest  in  73.  My 
interests  are  mainly  in  the  tech- 
nical or  project  end,  and  I  find 
that  much  of  this  sort  of  thing  is 
either  not  present  or  of  no  in- 
terest. Probably  the  most  impor* 
tant  single  project  these  days 
would  have  to  be  low-voltage, 
high-current  power  supplies  of 
up  to  500  Watts.  When  was  the 
last  time  you  ran  a  good  article 
on  such  as  this?  Some  time  ago 
you  used  to  run  useful  articles 
on  computer  interfaces  with 
ham  radio.  Then  you  started 
some  computer  mags  and,  of 
course,  then  tunneled  all  these 
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into  the  computer  publications. 
But,  now,  k)  and  behold*  you  are 
a  big  honcho  in  the  Instant  Soft- 
ware market  place  and  appear 
reluctant  to  put  anything  in  80 
Micro  that  you  might  be  able  to 
flog  through  Instant  Software. 
Very  subtle! 

All  that  aside  as  a  fairly 
typical  money-grubbing  ploy, 
frankly,  your  attitude  to  ham 
radio  scares  the  pants  of*  me. 
You  come  out  in  favour  of  peo- 
ple being  able  to  buy  copies  of 
the  examinations,  you  are 
against  nets,  you  deplore  the 
fact  that  anyone  wants  to  re- 
move the  certifiabty  insane  from 
the  air,  you  want  to  increase  the 
ham  population  of  the  States  by 
some  200,000, 

Take  a  look  at  the  two  Cat!* 
books  side  by  side.  There  are 
already  more  hams  in  the  States 
than  all  the  rest  of  the  world  put 
together  Your  examinations  are 
a  joke  in  many  parts  of  the 
world.  There  are  probably  more 
lids  in  the  W4/5  district  than  the 
whole  of  the  rest  of  the  world.  It 
is  almost  impossible  to  do  any 
thing  organized  on  the  air  with- 
out having  someone  deliberate- 
ly interfere.  I  suppose  you  would 
consider  this  an  infringement  of 
civil  rights  to  restrict  these  ac- 
tivities! Now  you  want  to  get  the 
rest  of  the  "Criminal  Band"  fra- 
ternity on  the  air.  Nice  for  circu- 
lation* Must  make  you  drool! 

I  clawed  my  way  up  to  number 
two  on  the  ARRL  Public  Service 
Honor  Roll  until  I  quit  in  disgust 
when  it  finally  dawned  on  me 
that  the  ARRL  did  not  in  fact 
represent  the  Interests  of  the 
amateur  but  rather  the  interests 
of  the  executives  and  staff  at 
Newington. 

While  I  sometimes  thought 
your  articles  on  the  ARRL  were  a 
bit  overstated,  in  general  I 
agreed.  Now  1  am  beginning  to 
find  some  frightening  similari- 
ties. Would  success  and  fame 
go  to  Greens  head? 

A.  E.  M.  Spence  VE7DKY 

Vernon  BC 
Canada 

AEAf  .  .phooey.  ,  .and  I'M  tell 
you  why,  There  you  are  carping 
at  someone  who  is  getting 
things  done  and  moving  the 
world  ahead  a  bit,  with  your  con- 
tribution one  of  having  "clawed" 
your  way  up  to  number  two  on 
the  ARRL  Public  Service  Honor 
Rolf  Well,  whoo  de  doo.  Lookte 
here,  I  resent  your  insinuation 
that  I'm  money  grubbing  Oh,  I'd 
tike  to  be,  but  t  keep  thinking  of 


more   projects   and   whoosh, 
away  goes  the  grubbed  money. 

t  did  enjoy  the  bit  about  in- 
stant Software  getting  the  good 
80  programs,  if  you  could  hear 
the  beefing  i  have  laid  on  every- 
one  around  here,  just  trying  to 
get  the  instant  Software  people 
to  even  took  at  a  copy  of  the 
magazines  to  see  it  any  of  the 
programs  we  have  published 
might  be  worthwhile  to  distrib- 
ute, you'd  know  what  i  mean. 
I've  tried  to  get  IS!  to  let  the 
magazines  take  a  look  at  their 
losers  for  possible  publication.  I 
think  we  are  making  headway 
there,  but  only  recently.  No, 
you're  fult  of  it  as  far  as  that  one 
ts  concerned. 

Please  let  me  know  where  you 
got  the  idea  l*m  against  nets, 
Having  catted  into  'em  for  years, 
that's  a  new  charge.  Matter  of 
tact  one  of  the  services  we're 
planning  for  the  W2NSD/7  bulle- 
tin board  is  a  net  listing,  And  the 
Bash  Cheatos?  Well,  by  refus- 
ing to  run  ads  for  the  Bash 
"guides,"  we*re  passing  up 
perhaps  $15,000  a  year  in  adver- 
tising, so  what  do  you  want  from 
me?  I  do  think  thai  his  "study 
guides"  and  the  ARRL  Q&A 
Manuals  have  provided  the 
cheats  the  easy  way  to  get  a  li- 
cense for  as  long  as  f  can  re- 
member. My  license  study  man- 
uals are  not  that  kind. .  .  they 
teach  the  theory.  You're  alt  wet 
again. 

The  Callbook?  How  can  you 
be  so  oft  base  on  everything? 
They  don't  list  about  90%  or 
more  of  the  Japanese  hams.  *  * 
or  about  90%  of  the  Rus- 
sians. .  .and  a  lot  of  other  for- 
eign hams.  If  they  did,  no  one 
would  buy  the  book. . .  it  would 
look  like  the  Manhattan  yellow 
pages. .  .and cost  a  fortune 

And  you're  after  the  C&ers 
too,  For  your  information,  sir, 
about  90%  of  the  US  hams  li- 
censed in  the  last  ten  years 
started  out  on  CB.  Bad  operas 
ing  is  not  really  new. .  .  just  ask 
any  old-timer.  Spence.  I  was 
there  50  years  ago.  so  t  know 
what  tt  was  tike  then.  I've  been 
active  ever  since,  If  you  want  to 
know  about  deliberate  interfer- 
ence, just  read  the  editorials  in 
the  1920  and  1930  issues  of 
OST.  Nothing  has  changed,  . . 
it's  just  that  you  have  no 
perspective  and  you,  tor  some 
odd  reason,  think  things  were 
better  They  weren't.  The  next 
thing  you'll  be  beefing  about  is 
tha  t  people  don 't  build  anymore 


Well  they  rfo.  .  .  and  more  than 
they  did  50  years  ago. 

Wiit  success  go  to  my  head? 
Probably.  I  do  admit  to  enjoying 
it.  mostly  because  as  a  recog- 
nized success  t  am  able  to  get 
much  more  done.  My  ideas  now 
are  able  to  reach  peopie  and,  in 
view  of  my  success,  be  taken 
seriously.  Would  you  want  to 
read  a  book  on  how  to  make  a 
million  dollars  written  by  some- 
one on  welfare? 

Power  supplies?  Lordy,  we've 
published  so  many  power  sup* 
ply  articles  in  73  that  another 
publisher  has  taken  them  and 
published  a  book  on  the  subject. 

My  interest  is  not  to  increase 
the  ham  population  of  the  Unit- 
ed States  by2O0t000,  .  ,  in  which 
you  are  consistent  In  your  inac- 
curacies. .  At  is  to  lift  it  to 
2,000,000  Why  be  chintzy? — 
Wayne. 


G 


COMBATTING  RADAR 


I  have  recently  learned  that 
the  State  of  Wisconsin  is  in  the 
act  of  passing  a  new  lawoutlaw- 
ing  radar  detectors.  It  will  be  a 
$200  fine  if  you  are  caught  using 
a  radar  detector. 

Does  anyone  out  there  know 
if  the  various  radar  detector 
companies  are  willing  to  go  in  to 
try  to  overturn  this  law  in  state 
court,  or  at  least  help  someone 
who  wants  to?  I  think  it  is  a 
crime  if  they  are  about  to  outlaw 
receiving  any  type  of  radio 
transmission,  including  radar,  tt 
anyone  knows  how  to  combat 
these  kinds  of  laws,  or  how  to  go 
about  overturning  them,  or  if 
they  have  gone  through  this 
kind  of  thing  already*  please 
write  Ken  Slate  W9ITW,  427 
Hamburg  Street*  Ripon  Wl 
54971. 

v      Kenneth  H.  State,  W9ITW 
\  Ripon  Wl 


\ 


HAM  VERSUS  CABLE  TV 


J 


I  noticed  a  letter  in  your  Sep- 
tember issue  regarding  CATV 
2-meter  interference.  I  was  a 
CATV  technician  in  charge  of 
quality  control  at  a  large  north- 
eastern system  for  over  six 
years  and  would  like  to  take  this 
opportunity  to  discuss  this 
problem. 

FCC  rules  pertaining  to  radia- 
tion from  CATV  currently  State 
that  between  54  and  216  MHz, 
radiation  shall  be  not  more  than 
20  pV/m  at  a  distance  of  three 
meters  Above  and  below  that 
frequency  range,  the  level  is  15 
MV/m  at  30  meters.  They  further 
state  that  should  interference  to 
another  duly-licensed  service 
occur,  radiation  must  be  re- 
duced to  the  point  where  no  in- 
terference  occurs  regardless  of 
levels  involved. 

Under  the  present  technology 
and  methodology  employed  by 
conscientious  CATV  systems,  it 
is  all  but  impossible  to  locate 
radiation  below  about  14  ^V/m 
at  three  meters.  The  problem  is 
that  the  typical  144  MHz  rig  has 
a  sensitivity  of  less  than  1  ^V  for 
10-dB  quieting;  near-field  radia- 
tion Is  more  an  inverse  linear 
function  than  inverse  square,  so 
interference  is  bou nd  to  occur  in 
a  metropolitan  area. 

From  my  experiences,  the 
main  trouble  spot  appears  to  be 
145.25  MHz  which  is  both  CATV 
channel  E  and  a  repeater  fre- 
quency. The  following  are  possi- 
ble solutions,  in  no  particular 
order  of  feasibility. 

1)  Do  not  assign  this  frequen- 
cy to  a  repeater. 

2)  The  cable  TV  company  can 
offset  channel  E  by  plus  or 
minus  10  kHz,  These  are  stan- 
dard offsets  Probably  a  greater 
offset  would  help. 

3)  The  cable  company  could 
use  a  harmonically-related  car- 
rier headend. 

4)  The  repeater  frequency 
could  be  offset.  Probably  10  to 
25  kHz  should  suffice. 

5)  Hams  in  areas  not  present- 
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ly  cabled  shoufd  keep  informed 
about  any  CATV  activity  Jn  their 
vicinity.  Offsetting  or  using  a 
harmonically-related  carrier 
headend  are  decisions  to  be 
made  preferably  before  activa- 
tion of  a  system. 

There  are  many  hams  In  the 
technical  side  of  CATV  who  can 
help  and  management  types  are 
usually  pretty  open-minded. 
With  the  proper  attitude,  maybe 
both  sides  can  solve  the  prob- 
lem once  and  for  all. 

Robert  Wanderer  WB2MCB 

Herzhyya,  Israel 

Wouldn't  it  be  great  if  all  cable 
operators    shared    WB2CMB's 

open-minded,  conscientious  at- 
titude? Unfortunately,  many 
CATV  companies  are  reluctant 
to  upset  the  apple  cart,  much 
less  spend  any  money  that 
would  result  in  a  reduction  of 
short-term  profits. 

The  idea  of  a  legitimate  ama- 
teur repeater  shifting  its  fre- 
quency to  accommodate  CATV 
does  not  appeal  to  me.  it  is  just 
another  form  of  spectrum  rob- 
bery. Offsetting  the  cable  chan- 
nel and  insisting  on  a  well- 
shielded  system  should  go  a 
long  way  towards  reducing  the 
problem. 

A  firm  but  tactful  approach 
seems  to  be  in  order.  If  the  cable 
operator  refuses  to  cooperate, 
perhaps  some  high-power  trans- 
missions on  or  about  145,25 
MHz  will  prompt  action,— Tim 
Daniel  N8RK. 


TAKE  US  ALONG 


I  want  to  tell  you  how  much  I 
enjoyed  Wayne's  description  of 
the  St,  Lucia  trip  and  the  fine  ar- 
ticle by  Jeff  DeTray,  "Con- 
testing from  VP5t"  with  more 
Turks  and  Gaicos  adventure. 
Thanks  for  taking  us  along  via 
the  article  and  "Never  Say  Die," 
Let's  have  more  satellite  and 
MDS  articles. 

Wilbur  Golson  W5CD 
Baton  Rouge  LA 


OXPEOITION  HELP 

OXpeditions  international 
was  formed  by  a  small  group  of 
DXers  who  desire  to  help  DX* 
peditions  to  the  more  rare  DXCC 
countries.  In  order  to  meet  this 
goal,  the  expedition  Fund  was 
established  and  shall  remain  on 


deposit  until  a  significant  con- 
tribution can  be  forwarded  to  a 
deserving  DXpedition*  At  the 
present  time,  the  expedition 
Fund  is  small,  and  outside  mem- 
bership and  participation  is 
paramount  to  its  success,  The 
DXpedition  Fund's  assets  are 
on  deposit  at  the  Fufton  Federal 
Savings  and  Loan  in  Waycross, 
Georgia.  Interest  paid  on  this 
deposit  is  returned  to  the  fund, 
As  the  fund  grows,  more  assis- 
tance will  be  rendered  to  OX- 
peditions which  otherwise  may 
not  "Make  The  Trip." 

Individuals  or  clubs  may  re- 
quest assistance  for  their  DX- 
pedition by  writing  to  DX  Review 
Committee,  OXpeditions  Inter- 
national, 999  Wildwood  Road, 
Waycross  GA  31501.  This  re- 
quest should  include  the  plans 
and  details  of  the  proposed  DX- 
pedition. A  business  size  SASE 
would  also  be  appreciated.  (As 
you  can  see,  we  desire  to  keep 
costs  down,  thus  provid- 
ing more  assistance  to  a 
DXpedition.) 

Before  the  DX  Review  Com- 
mittee can  make  a  final  commit- 
ment for  funds,  the  DXpedition 
organizers    must    meet    some 


strict  criteria.  The  complete  list 
of  criteria  will  be  forwarded  to 
those  who  request  our  assis- 
tance, but  for  example,  they  in- 
clude the  following: 

1)  The  DXpedition  must  have 
in  hand  the  licenses  or  permits 
required  tor  operation  from  the 
proposed  DXpedition  location. 

2)  DXpedition  members  must 
have  the  appropriate  passports, 
visas,  and  other  documents  re- 
quired for  entrance  into  the 
country  or  locality  from  which 
they  will  operate, 

3)  DXpedition  organizers 
must  furnish  a  financial  state- 
ment of  DXpedition  funds  on 
hand  and  a  complete  cost  analy- 
sis for  the  DXpedition. 

When  the  DX  Review  Commit- 
tee rejects  an  application  for 
failure  to  meet  requirements. 
the  applicant  may  reapply  at 
such  time  the  criteria  can  be 
met.  The  amount  of  assistance 
will  be  determined  by  the  assets 
of  The  DXpedition  Fund,  the 
needs  of  the  DXpedition  orga- 
nizers, and  the  rareness  of  the 
country  of  proposed  operation. 

The  organizers  of  expedi- 
tions International  and  their 
families   are   not   eligible   to 


DOLLAR  SAVER/SPACE  SAVER 
WELZ  SP-300  SWR  &  POWER 
1.8  to  500  MHZ/ 1  W  to  1  KW 


WELZ  ff^K 


Exclusive  cross  over  frequency  range 

3  Trans  mi  tier /3  Antenna  Connectors* 

One  SW  R/  Power  for  the  serious  amateur  who  operates  all  bands,  H I 

to  450  MHz 

Serious  Dealers  Listing  Available, 


1275  N.  Grove  SL 

Anaheim,  CaL  92506 

(714)630-4541 

NOTE:  Price,  Specifications  subject  to  change  without  notice  and 
obligation. 


receive  assistance  from  the  DX- 
pedition Fund,  but  those  hold- 
ing memberships  in  the  organi- 
zation, either  full  or  limited, 
shall  receive  priority  considera- 
tion when  applying  for  assis- 
tance for  their  OXpeditions. 

In  order  to  keep  the  member 
ship  of  OXpeditions  Interna- 
tional informed,  a  newsletter  is 
printed  on  a  weekly  basis.  This 
newsletter  is  mailed  to  all  mem- 
bers and  is  devoted  to  the  news 
and  operations  of  OXpeditions 
and  other  DX  as  may  be  "On  The 
Bands/'  Membership  catego- 
ries are; 

T)  Full  Member—  Receives  the 
OXpeditions  International  news- 
letter and  also  makes  a  signifi- 
cant contribution  to  the  DXpedi- 
tion Fund.  (US  $38  fee.) 

2)  Limited  Member— Re- 
ceives the  newsletter  but  does 
not  make  any  contribution  to  the 
DXpedition  Fund  (US  $28  fee  J 

3)  Friend— Our  Friends  are 
not  members  of  OXpeditions  In- 
ternational but  are  individuals 
who  desire  to  make  some  con- 
tribution to  the  DXpedition 
Fund.  The  size  of  the  contribu- 
tion varies  from  Friend  to 
Friend,  but  the  entire  amount  is 
deposited  into  the  fund. 

OXpeditions  International 
hopes  that  it  can  make  a  marked 
contribution  to  the  amateur  ra- 
dio fraternity  and  to  DXing.  With 
your  help  and  participation,  this 
goal  will  be  met. 

OXpeditions  International 


JERRY  AND  DXCC 

This  is  the  real  K2RA,  and  un- 
fortunately for  me  my  K2RA  call 
has  been  bootlegged  on  the  air 
by  some  culprit  named  Jerry 
since  1978,  mostly  in  contests 
and  on  the  20-  and  10-meter  SSB 
bands.  His  location  is  unknown. 

This  guy  Jerry  is  using  up  all 
of  my  envelope  credits  at  the 
North  Jersey  DX  Association 
QSL  Bureau,  and  that's  how  I 
found  out  about  him.  I  have 
enough  DX  cards  confirming  his 
contacts  made  with  my  K2RA 
call  for  me  to  get  DXCC!  I  have 
notified  the  ARRL  and  the  FCC. 
Jerry  can  pick  up  most  of  his 
cards  with  my  call  sign  at  this 
address  (except  for  the  ones  I 
sent  to  the  FCC).  I  will  be  glad  to 
meet  him. 

D.  M.  Rager,  Jr.  K2RA 
Buffalo  NY 
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Wheaton  Community  Radio  Amateurs 


HAMFEST 

Sunday,  February  7,   1982 


EXPANDED 

Midwinter  Swap  'n  Shop 
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FIRST  PRIZE 
NEW  TRANSCEIVER 
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Interested  In  DX? 

Oick  Bash  Bays  you  need  THE  COMPLETE  IDIOTS  GUIDE  TO 
DX  (by  Stu  Gregg,  NP4Z)  if: 


you  think  IRC  means  international  Red  Cross 

you're  still  working  on  your  OXCC 

you  think  WAC  means  a  female  army  person 

you're  not  a  BIG  GUN  (yet) 

you  think  the  BUREAU"  is  where  you  put  your 

socks 


The  Idiot's  Guide  pulls  no  punches  and  doesn't  +snow"  you 
with  nonessentials,  but  it  does  unlock  some  DXers'  secrets; 
for  example  How  to  QSL,  What  to  say.  Where  to  place  your 
antenna.  How  much  power  to  use,  Whose  awards  can  you  get, 
Why  and  When  to  use  SSB  or  CW,  and  much  more. .  .things 
that  you  need  to  know,  and  information  that  Honor  Roll  mem- 
bers had  to  learn  the  hard  way. 

Dozens  of  DXers  have  Deen  interviewed  and  their  suggestions 
have  been  included  here.  Take  a  tip  from  the  "Big  Guns"  and 
use  their  secrets  and  tricks. 

THE  COMPLETE  IDIOTS  GUIDE  TO  DX  is  available  at  dealers 
nationwide  for  only  $1 2.95,  but  if  you  can't  stand  to  wait,  rush 
Dick  $15,45  (which  will  cover  First  Class  postage).  If  you  live  in 
California,  please  include  84C  for  Sales  Tax.  Telephone  orders 
accepted  1QAM-6  PM  California  time. 

BASH  EDUCATIONAL  SERVICES,  INC. 

P.O.  Box  2115 
San  Leandro,  California  94577 

(41 5)352-5420 


***26 


High  Performance -All  Mode 
GENERAL  COVERAGE  RECEIVER 

Yaesu  FRG-7700 


List  Price 
$549.00 

$459 


00 


{Free  shipment  UPS 

U.S.A.  Continental  48  States) 


*  150  Khz,  to  29.999  Mhz.  *    Digital  Clock/Timer 

*  SSB,  CW,  AM  and  FM  *   NB,  AGC  and  RF  attenuator 

*  Digital  Frequency  Display  *   Wide  Med  +  &  Narrow  AM  Selectivity 

*  Optional  12  Memory  Frequency 
Storage  &  Recall,  MU  7700    S129.00 


QxK  to&flvee. 


^HAAMANOjCENl 

H  B34CM2  Olive  Blvd  PO  Box  28271  St  Louis  MO  63132 


QMtoM-^m 
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MM  HELP 


in  order  to  repair  my 
Hallicrafters  receiver,  model  SX 
122,  I  must  find  a  schematic 
diagram  and  my  problem  is  that 
I  can't  even  find  Hallicrafters  in 
the  States  let  alone  the 
schematic. 

A  tag  on  the  receiver  shows  it 
was  made  in  Chicago  but  the 
Embassy  here  has  no  Chicago 
address.  What  to  do?  Has  it 
gone  out  of  business? 

Any  help  will  be  greatly  ap- 
preciated indeed. 

Hal  R.  Cozzens 

Managing  Director 

P.V.S.  Enterprises  Co.,  Ltd. 

Chongkolnee  Bldg.,  3rd  Floor 

56  Suriwong  Rd. 
Bangkok  5  Thailand 

Need  manuals  for  Ballantine 
Labs  model  300E  or  300H;  also 
TS-323/AU  frequency  meter  by 
Hoffman  Radio, 

Bill  OMeara  WB3LPB 
807  E.  Seminary  Ave. 

Towson  MD  21204 


I  am  looking  for  information 
and  plans  for  a  touchtone™  de- 
coder. Can  you  help?  Thanks, 

W.R,  Hudson 
PO  Box  400814 

Dallas  TX  75240 

I  would  like  to  purchase 
manuals  or  schematics  or 
copies  of  them  for  the  following 
equipment: 

t)  Alfred— Microwave  oscil- 
lator, model  621  -B,  2}  Boon- 
ton— (Hewlett-Packard)  UHF 
Q-meter,  model  28GA.  3)  Cim- 
ron— Digital  multimeter,  model 
7630.  4)  FXR— Power  meter, 
model  B-831A.  5)  PRD— Receiv- 
er, model  915.  6)  Polarad— Field 
intensity  meter,  model  FIM.  7) 
Polarad— Microwave  receiver, 
model  "FT  and/or  RB-1,  8)  Servo 
Corp.  of  America — Pulse-sweep 
generator,  model  S-880-CS. 

Any  assistance  will  be  greatly 
appreciated. 

G.  Hunt 
2529  NW  38  Ct. 
Miami  FL  33142 


MILITARY  SIGNAL  GENERATORS 


RECONDITIONED  AND  LAB  CALIBRATED 


TS-51GTU,  RANGE  10  MHZ  THRU  420  MHZ  AMfCW  OR  PULSE  MODULATION.  CALI- 
BRATED ATTENUATOR  MILITARY  EQUIVALENT  TO  HP6060 ....$375,00 

TS-403WRM^t,  RANGE  1  .$  QH Z  THRU  4  GHZ  AMf  PULSE,  CALrBRATED  ATTENUATOR, 

MILITARY  EQUIVALENT  TO  HP6T6A tMbM 

TS-62UURM-52,    RANGE   38   TO   7    GHZ.    AM/PULSE   CALIBRATED  ATTENUATOR, 

MILITARY  EQUIVALENT  TO  HP619A ... $345.00 

HP  606A  RANGE  50  KHZ  THRU  450  M  HZ  AM/CW.  CALIBRATED  ATTENUATOR.  .450.00 
HP  G12A.  RANGE  450  MHZ  THRU  1230  MHZ  AMfPULSE  MODULATION,  CALIBRATED 

ATTENUATOR 475.00 

MP  §14,  RANGE  900  THRU  2100  HMZ>  AWPUL5E  MODULATION,  CALIBRATED  AT- 
TENUATOR   345.00 

URM-25,  RANGE  10  KHZ  THRU  50  MHZ  AM/CW.  MODULATION  400HZ  AND  1  KHZ,  RF 

0UTPUT0-2V,  PRECISION  50OHM  STOP  ATTENUATOR 2B5JW 

UPiM-M  RANGE  J  MHZ  THRU  405  MHZ  AM/CW  MODULATION,  CALIBRATED  AT 

TENUATOR 285.00 

TS^97/URR    RANGE  2  MHZ  THRU  50  MHZ  CALIBRATED  ATTENUATOR,  AM/CW 

MODULATION.  MILITARY  VERSION  OF  MEASUREMENTS  MODEL80 225.00 

TS-41MJHM49,  RANGE  400  MHZ  THRU  lOOO  MHZ.  AM/Ctt  OR  PULSE  MODULATION, 

CALIBRATED  ATTENUATOR, , 225-00 

T5-41B/URM44.    RANGE    900    THRU    2100    MHZ    CW    OR    PULSE    MODULATION, 

CALIBRATED  ATTENUATOR...., 225.00 

SG-13W.  AIRCRAFT  VORflLS  RANGE  10S  THRU  135.9  MHZ  AND  3299  TO  335  MHZ, 
OUTPUT  SIGNALS  INCLUDE  VORr  LOC  AND  GLIDESLOPE  AND  1000CPS.  SAME  AS 
COLLINS  479T  2,  OPERATES  FROM  2SVDC  AT  3  Vi  AMPS  BENCH  POWER  SUPPLY  OR 

AIRCRAFT  BATTERIES.  IDEAL  FOR  AIRCRAFT  RADIO  REPAIR 295,00 

SG  1AJARN  AIRCRAFT  RADtO  SlG  GEN  WITH  PP  34&ARN  1 1SWGOHZ  POWER  SUPPLY 
RANGE  95  THRU  l+Q  MHZ  ANP  110  1  TO  114.9  MHZ  IN  10  KHZ  STEPS  CALIBRATED 
OUTPUT  400/1000  HZ,  MODULATION  INT  OR  EXT,  MILITARY  EQUIVALENT  TO  BOON- 


TON  21 1A 
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.345  00 


MOTOROLA  T'1034.  FM  SIG  GEN.  RANGE  25  54  MHZ.  130-175  MHZ,  400  470  MHZ  AN  D 

890-960  MHZ,  VARIABLE  OUTPUT  FROM  0.1  MV  TO  100,000  MV.  HAS  OUTPUT  1KC 
DEVIATION  METER 475.00 

FOB  OTTO  N  C„  30  DAY  MONEY  BACK  GUARANTEE 

WE  ACCEPT  IWC,  VISA  OR  CHECK,  PHONE  HILL  SLEP  (704)  524  7519, 


Electronic 
Distributors 


Step  Electronics  Company 

P.  O.  BOX  lOO,  HWY  441,  DEPT.  73 
OTTO,  NORTH  CAROLINA  28763 
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1NEW  PRODUCTS  FROM  HAL-TRONIX 


2304  MHz  DOWNCONVERTERS 

Frequency  Range  2000-2500  MHz 

2304  Model  I :  Basic  three-stage,  less  case 

and  connectors ,,.,„, *•• .......$49,95 

2304  Model  2:  Three-stage,  includes  preamp,  with  die-cast 

case  and  connectors,.. ., .. $59.95 

2304  Model  3:  With  high-gain  preamp.  die-cast  case  and 

connectors... $69.95 

The  above  models  complete  with  high-quality  drilled  PC  boards, 
all  electronic  components,  etc.,  with  1  5-page  manual. 
Note:  Any  of  the  above,  factory  wired,  $50  additional 
POWER  SUPPLIES  FOR  THE  DOWNCONVERTERS: 

Power  supply  kit  #  1 1  less  case  and  connectors $19.95 

Power  supply  kit  #2.  includes  case  &  connectors. ».,.;, .  .$24.95 

Power  supply — already  built t  complete.... .....$34*95 

PARTS  FOR  THE  NTSC  RF  MODULATOR  FOR  CHANNELS  3,  4,  or  5, 
This  is  not  a  complete  kit.  The  hard-to-get  parts  include 
the  LM-1889,  the  .08  microhenry  tank  coil,  the  7-14  micro- 
henry adjustable  coil,  the  10  microhenry  RF  coil,  with  sche- 
matic (no  PC  board)  as  used  in  Bob  Cooper's  satellite  TV 
receiver.  Real  buy  at ............. $5,95 

SHIPPING  INFORMATION 

ORDERS  OVER  52000  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  JTEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  TN  ORDERS  LESS  THAN 
$20  00  PLEASE  JNCLUOE  ADDITIONAL  $1  50  FOR  HANDLING  AND  MAILING      - 
CHARGES  SEND  SASE  FQR  FREE  FLYER  C* 


TOUCHTONE  DECODER  KITS 

HAL  567-12:   single   line   in,    12    lines  out,   complete  with 

2-sided  plated-through  G-IO  board  and  all 
components.    Uses    seven    567s    and    three 

*      ^F1  \J  ^h        Jf   l    14*1    -J    B    I    e-i-i    i    ■    ■    ■    ■  4   1   i-»  ■   *  m    *    m    m    m    m   *   *   *'.  ■  M   m    ■  '<■   >    ■    ■    j.    d.    j         m   "^    J    ^F  ■   JT   bJ 

HAL  567- 1 6:    single   line   In.    16   tines  out,  complete  with 

2-sided  plated-through  G-IO  board  and  all 
components;  includes  22-prn  edge  connector. 
Uses  eight  567s  and  four  7402s.  (See  con- 
struction article  in  April  1981  Radio  &  Elec- 
tronics For  complete  wrlteup.) $69.95 

TOUCHTONE  ENCODER  KITS 

HALECD-12:      3x4   tweJve-character   encoder   utilizing  the 

1CM  7206  Intersil  chip.  Kit  comes  complete 
with  both  LED  and  audio-coupled  outputs 
(speaker  included).  With  aluminum  anodized 
case. , ,r. $29.95 

HAL  LCD- 16:     4x4    slxteen-character    encoder    utilizing 

the  ICM  7206  Intersil  chip.  Kit  comes  com- 
plete with  LED  and  audio-coupled  outputs 
(speaker  included).  With  aluminum  anodized 
case,.,, $39*95 
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Hal-Tronix 

P.  O.  BOX  1101 

SOUTHGATE.  MICH.  48195 

PHONE  (313)  285-1782 


^See  List  of  Advertisers  on  page  130 
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$399 


Have  you  tried  it  yet? 


TC-1 

*  10  Watts  Output 
'Standard  Frequencies  Available 
'Broadcast  Standard  Subcarrier 
'High-resolution  Video 
'Regulated  AC  Supply  Built  In 
'Tuneable  Downconverter  &  Preamp 

Connect  to  the  antenna  terminals  of  any  TV  set,  add  a  good 
450  MHz  antenna,  a  camera  and  there  you  are. .  .Show  the 
shack,  home  movies,  computer  games,  video  tapes,  etc. 

*  HOME  BREWERS: 

Ask  for  our  basic 
OPTIONS:  four-module  package 

•PORTABLE OR  MOBILE  PROVISION. . .  $30 

*  MONITOR  with  BNC  OUTPUT $30 

'TWO-FREQUENCY  EXCITER. ... .  $30 

Gail  or  write  for  our  complete  list  of  specifications,  station  set-up  diagrams,  and 
optional  accessories  which  include  antennas,  modulators,  detectors,  test 
generators,  cameras,  etc  WE  ARE  A  FULL-LINE  SUPPLIER  OF  ALL  YOUR  ATV 
NEEDS, 

TERMS:  VISA  or  MASTER  CARD  by  telephone  or  mail,  or  check  or  money  order  by 
mail.  AH  prices  are  delivered  m  USA,  Allow  three  weeks  after  order  for  delivery. 


'O 


P.C.  ELECTRONICS    2522  Paxson  Lane, 
Tom  W60RG    Maryann  WB6YSS  Arcadia,  California  91006 


SUB-AUDIBLE  TONE 
FOR  THE  ICOM  IC2A/AT 

The  Trans  Com  model  40  3  sub  audLlle  rone  encoder  is  designed  to 
be  easily  installed  in  the  ICOM  IC  2A.< AT.  Simple  installation  requir- 
ing only  three  connections  are  till  that  is  needed  to  operate  your 
IC2A.  At  on  a  rone  access  repearer. 

1 02  DTMF  Repeater  Controller 
The  1  02  DTMF  Controller  is  a  modular  system  designed  to  provide 
om-off  remote-control  functions  using  the  standard  I  2  or  16  digit 
Touch  tone  signaling  through  wire  line  or  radio  links.  Using  modular 
design  up  to  16  on-ofF  or  momentary  control  functions  can  be  pro- 
vided. 

FEATURES 

Compatible  with  PL,  CG  and  most  other  tone  control 

Low  current 

Small  size  I  .0"  x  $"  x  .3  ' 

Low  tone  distortion  of  less  than  i  %  THD 

Tone  stability  ±  Zhz  from  -  20C  to  +  70  C. 

Can  easily  be  installed  in  most  other  radios 

Comes  wired  and  tested 

Two  year  warranty. 

Features 

Modular  design,  rack  mount 

Plug  in  DTMF  receiver  using  the  latest  technology  in  DTMF 

decoding — no  Pll's 

Three  types  of  control  cards 

ON  OFF  OPEN  COLLECTOR  TRANSISTOR 

ON  OFF  LATCHED  RELAY  OUTPUT 

MOMENTARY  RELAY  OUT- PUT 
Each  card  can  decode  a  1,  3.  or  4  digit  code  using  any  or  the 
I  6  digits. 

Easy  to  install  and  use 
Two  year  warranty, 
For  more  information  or  to  order  call  or  write: 

Trans  Com  Inc. 

703-13  Annoreno  Dr.  Addison,  III..  60101 
(312)  543-9055 
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MAKE 

MONEY.  .  . 
$ELL 

MAGAZINE 

Selling  73  Magazine,  the  ham  radio 
magazine  that  offers  quality  and 
quantity,  brings  the  ham  into  your 
store.  Once  through  the  door  you 
can  sell  him  anything. 


Our  dealers  are  telling  us  that  "73" 
outsells  them  all. .  .so  call  today 
and  join  the  dealers  who  make 
money  with  73  Magazine. 

For  information  on  selling  73 
Magazine  call  800-258-5473  and 
speak  with  Ginnie  Boudrieau,  our 
Bulk  Sales  Manager.  Or  write  to 
her  at: 


MAGAZINE 

80  Pine  Street 
Peterborough  NH  03458 
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YAESU  FT-2Q7R  OWNERS 

AUTO  SCAN  MODULE  AND  BATTERY 
SAVER  KIT 


15  minutes  to  in- 
stall;  scan  restarts 
when  carrier  drops 
olf:  busy  switch 
controls  automatic 
scan  on-off;  in- 
cludes module  and 
instructions. 
Model  AS-1.  $25.00 
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FT^207R  BATTERY  SAVER  KIT 
MODEL  BS  1  $14.95 


WRITE  FOR  CLUB  DISCOUNTS 


fcNo  more  dead  batteries  due  to 

memory  backup 

*30%  less  power  drain  when 

squelched 

'Simple  to  install;  step-by-step 

instructions  and  parts  included 

*4  mA  memory  backup  reduced 

to  500  AA. 

*45  mA  receiver  drain  reduced 

to  30  mA. 

*  Improved  audio  fidelity  and 

loudness. 


COMMENTS  ON  THE  AS-1: 

Enjoy  hands-free  automatic  band 
scan  with  your  FT-207R,  The  Model 
AS-1  provides  true  scan  resume 
when  the  carrier  drops  off.  The  AS-1 
fits  in  the  bottom  of  the  rig  with 
plenty  of  room  left  for  tone  squelch 
boards.  Hundreds  of  satisfied 
users  say:  "The  AS-1  is  a  real  win- 
ner! Exactly  the  missing  feature 
needed.  I  use  the  auto-scan  mode 
most  of  the  time  and  get  added  en- 
joymeht  from  my  rig." 

COMMENTS  ON  THE  BS-1: 

"I  was  just  about  to  give  my  FT- 
207R  away,  when  I  decided  to  give  it 
one  last  chance,  and  I  ordered  the 
BS  1  battery  saver  kit.  Well,  it  made 
all  the  difference  in  the  world.  I 
can't  believe  it  is  the  same  rig.  I 
used  to  carry  around  an  extra  bat- 
tery pack  all  day,  but  now  my  batter- 
ies last  about  twice  as  long.  I  no 
longer  have  to  worry  about  dead 
batteries.  I  used  to  worry  about 
turning  the  memory  off  to  conserve 
power,  but  with  the  BS-1  it  doesn't 
matter  any  more.  The  audio  has  im- 
proved, and  I  really  like  my  rig 
again. 


>t 


ENGINEERING  CONSULTING 

P.O.  BOX 94355  ^40Q 

RICHMOND,  B.  C.  V6Y2A8,  CANADA 


INTRODUCING  THE 

CES  500SA 

SIMPLEX 

AUTOPATCH 

The  First  Affordable 
Private  Phone  Patch 


As  described  In  73  Magazine,  6/81 


Now,  for  the  first  time!  Every  amateur 
operator  can  enjoy  the  unparaifeited  freedom 
of  a  private  phone  patch  in  an  economical 
package. 

The  dramatic  new  CES  500SA  Autopatch  is  all 
the  equipment  you  need  to  patch  an  FM  base 
station  to  your  home  or  other  telephone  line, 
without  expensive  repeaters,  cavities,  or  other 
equipment.  Connections  with  any  standard 
FM  base  station  are  rapid  and  simple. 

Bypass  the  congestion  and  expense  of  shared 
repeaters  —  break  through  to  greater  privacy 
and  convenience  with  the  new  CES  500SA 
Autopatch. 


COHERENCE  IN 
COMMUNICATIONS  TECHNOLOGY 


CES 


COMMUNICATIONS  ELECTRONICS 
SPECIALTIES,  Inc. 

RO,  Box  507 

Winter  Park,  Florida  32790 

Telephone:  (305)  645-0474 


r 1 

COPY  RTTY,  ASCII 

and  Morse  ! 
from  the  palm  ■ 
of  your  hand. 
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Have  you  waited  to  get  into 
code  reading  until  you  found 
out  what  this  latest  fad  was 
about?  You  can  stop  watting, 
because  it's  no  longer  a  fad. 

Amateurs  everywhere 
are  tossing  the  gigantic 
clanking  monsters  of  yester- 
year that  once  performed 
the  job  of  reading 
radioteletype,  They  are  trad- 
ing them  in  for  state-of -the- 
art  code-reading  devices 
that  are  incredibly  small, 
noiseless  if  desired  and  in- 
finitely more  versatile  than 
their  antique  predecessors. 

Kantronics,  the  leader  in 
code-reading  development, 
has  just  introduced  the  latest 
and  most-advanced  break- 
through in  the  copying  of 
Morse  code,  radioteletype 
and  ASCII  computer  langu- 
age. 

The  Kantronics  Mini- 
Reader  reads  all  three  types 
of  code,  displays  code  speed, 
keeps  a  24-hour  clock,  acts  as 
a  radioteletype  demodulator 
and  reads  all  of  its  decoded 
information  out  on  a  travel- 
ing display  of  10  easy-to-read 
characters.  It  is  so  compact 
that  it  fits  in  a  hand-held, 
calculator-size  enclosure. 

At  $289.95  ,  the  Mini-Read- 
er outperforms  anything 
within  another  $400  of  its 
price  range. 

Call  or  visit  your  Authoriz- 
ed Kantronics  Dealer  now  to 
find  out  what  the  latest  in 
technology  has  done  to 
code-reading. 


Kantronics 

(913)842-7745 

1202  E.  23  rd  Street 

Lawrence,  Kansas  66044 


J 
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look  here 


call  toll  free:nights 
(800)  231-3057 

6-10  PM  CDST,  M.W.F. 
days:  713-658-0268 

HYGAIN  TH7DX      List  S499 

Your  Cost  $  399  00 

ICOM       IC  720A/AC    ....    SI 298 

IC730 729 

IC  2AT 249 


Santec 


ETO 


Tel  rex 
Drake 

AEA 
YAESU 


C22U    .... 

HT  1200  ... 
ST7  440  FM 
Alpha  78    . . 

76A  . 

76PA 
TB  5EM  . . . 
TR7/DR7  .. 
R7  DR7  . 
Morse  CK1 
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T  4  f- 
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269 

309 

299 

299 

2595 

1495 

1795 

425 

1349 

1299 

115.00 


FT707   699 

FRG7700  449 

FT101ZD 

Mark  3  Limited 749 

Order  KWM  380  Now  $3095  00 

Free  Filter  Included 
Rockwell  Accessories  in  Slock 

Hal  CT  2100 699  00 

Robot  400A 675  00 

Jartel  QSA5 41  95 

Bash  Books    9  95 

Amphenol  Silver  Plate  PL-259 1  00 

Antique/ Rare  Tubes Call 

GE  572  B   40.00 

■   »  ■   ■   ■       *"-*?£* 

/         T    J 

......  1195 


Timex  24  hour  Wallclock 

Robot  800A 

Cubic  1 03  . , , 

Portable  VJ  Amplifier 
2  watts  in  33  watts  out   . 
Curtis  KS  Li!    Bugger   . . 
Belden  9405  Heavy  Duty 
Rolor  Cable  2#16,  6*18 
Belden  8214  RG  8  Foam 
Belden  9258  RG-8X   Mm 
Alliance  HD73  Rotor    ...... 

Kenwood  Service  Manuals 

(Including  Shipping) 

Call  forTS830S,  TS130S. 

TS-530S  plus  accessories 

MASTERCARD     VISA 
AM  pnces  lob  Houston  e*cepl  wnere  i  odea  led  Pnces 
Sub|t?ci  io  change  wttwut  notice,  all  items  guaranteed 
Soma  items  subject  prior  sale  Tenas  nesidenis  add  6% 
tan  Please  add  sufficient  postage  balance  collect 


coax 


-      ■      i      ■ 


89  95 
3995 

45C/U 

36C/ft 

19C   ft 
109  95 

.  12.00 


Electronics  Supply 

,'-j'i 

1508  McKinney 
Houston,  Texas  77010 
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AL-DUC 

Portable  Communications 
Antennas 


For  amateur  and  commercial  sen/ices, 
the  Val  Ouckie  communication  anten- 
nas boast  48  different  models,  from 
144  to  S12  MHZ  Encapsulated  in  high 
gloss  PVC  plastic  for  weather  re- 
sistance* all  ValOuckie  antennas  are 
100%  factory  tuned  for  minimum 
VSWR  and  have  a  power  rating  of  35 
watts  at  50  ohms. 


•***22 
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E23  RjWER-CHARGER 

Valors  New  HT  POWER-CHARGER    allows  mobile 
amateurs  to  operate  and  recharge  their  hand-held 
''  .  radios  from  the  vehicle  electrical  system. 

£yi  The  HT  POWER  CHARGER    is  not  just  a  drop 

|jpj\        ping  resistor  and  diode— but  a  pair  of  silicon  (ran- 

|||p^      sistors  in  a  variable  current  regulator  that  is  self 

adjusting,  depending  on  the  battery  charge  state. 

Model  TR:     For  Kenwood  TR  2400 


Model  FT: 
Model  IC: 
Model  TP: 
Model  SA: 
Model  WL: 


For  Yaesu  FT-207R 
For  Icom  IC  2A 
For  Tempo  SI,  S2,  S4,  S5 
For  Santec  HT  1200 
For  Wilson  MM1.  MK-IV 


1S5  W.  Hamilton  St  +  West  Milton,  OH  45363 

PH    (S13V  698  4194,  Outside  Ohio:  1  800-543-2197.  Tele*   724-389     ATT.?  Valor 


HIGH    STRENGTH 

FIBERGLASS 


AVAILABLE  IN  A  COMPLETE 
RANGE  OF  KITS 

Special  Instruction  Manual  on 
Kirk's  "Super  Quads"       £2.75 


•  2  3  4  ELEMENT  Tftl  BAND 
10  15  20  METER   AMATEUR  NET  FROM  $256.60 

•  234  ELEMENT  DUAL  BAND 
10  15  OR  10  i  METER   AMATEUR  NET  FROM  SI 50.42 

•  2  ELEMENT  40  METER   AMATEUR  NET  $523,50 

•  VHF  4  ELEMENT  2  OR  0  METER 
AMATEUR  NET  FROM  $96.75 


234 

ELEMENTS 
OR  MORE 


WRITE  FOR  FULL  INFORMATION.   PRICES  DO  MOT  INCLUDE  POSTAGE, 

PRICES  ARE  SUBJECT  TO  CHANCE. 


KIRK  ELECTRONICS  DIVISION 

VIKJNG  INSTTtUMENTS,  INC 


73  Fairy  Rd.,  Chester ,  CT  06412 


•Telephone:  (203  >  526  5324 


WORLD  TIME 
WATCH 

the  first  microprocessor  watch 
made  especially  for  hams 


The  HAM-1  functions  include  local  time, 
world  time,  (G.M.T.  loo  J  count-up  and 
count  down  chronometer,  day*  month, 
date,  alarm  and  hourly  chime.  It's  ideal 
for  log-keeping,  DX  time  conversion  and 
10  minute  LD.  timing.  The  HAM-1  fea- 
tures a  high  contrast  Seiko  display  and 
solar  cell  battery  assist.  Battery  life  is 
better  than  4  years.  The  HAM-1  is  water 
resistant  to  20  meters,  the  case  is  100% 
solid  stainless  steel  and  the  crystal  is 
scratch  resistant  mineral  glass.  The  HAM- 
1  is  rugged  and  durable  and  Has  a  t  year 
warranty. 

2  METER  AMPLIFIER 
$39.95 


*  2  Watts  In,  10  Watts  Out  •  V.S.W.R. 
Protected  *Can  be  Used  for  PM.  &  S.SH 
B.  •  Led  Status  Indicators  •  Low  Loss 
SO-239  Connectors  •Current  Drain  Less 
Than  2.5A  at  13.6  V.D.tX  •  Massive 
Heatsink» Built  InT/R  Switch 

TEMPO  SI  UPGRADE  KITS 
$39.95 

Upgrade  your  early  Tempo  S*1  to  cur- 
rent Production  Specifications,  kits 
include:    «450    M.A.H.    Battery    Pack 

•  New  Case  Assembly  •  All  New  Es- 
cutcheons •  SpkrJMic.  Jack  w/Dust 
Cap  •  New  Earphone  &  Jack  •  P.C.B* 
and  Parts  for  Easy  Installation  •  Detailed 
Instruction  Manual  •  For  Radios  With  & 
Without  T.T\  Pad. 

Other  Accessories  Available: 

Spkr/Mic.  Designed  for  S-1's.  .  .  S24,95 
Heavy  Duty  Beit  Cup,   ,.....,.  7,50 

Flex  Antenna  ...■■- 6,00 

To  Order  Call  or  Write  to: 

ADVANCED  COMMUNICATIONS 

INTERNATIONAL 

2411  Lincoln  Avenue 

Belmont,  CA.  94002  U.S.A. 

(4151  595  3949 

Add  S3  ~00  per  order  for  shrppmg  & 
handling,  California  residents  add  6% 
sales  tax,  Vtsa,  Master  Charge  accepted 


24  hr.  timer 

microprocessor 
water  resistant 

sotar  assist 

New  Low  Price 
-$59.95 


fc 


EAST  COAST  #1  GOES 
NATIONAL 

THE  ANTENNA  BANK  is 
East  Coast's  #1  supplier  of 

ANTENNAS  —  TOWERS 

ACCESSORIES 


CUSHCRAFT: 

A3  New  Element  Tri&and  Beam 

A4  Ne*  4  Element  Intend  Beam 

AV3  New  3  Band  Vertical  1020m 
ava  New  4  Sand  Vertical  tCMOm 
A  V5  New  5  Sand  vertical  lO-fiDm 
RS  2Q  15 10m  Molor  Tu*wd  Ve*1*C*l 
32-19  19  Element  2m  Boomer  OX  Beam 
2146  T4  Element  2m  Jf .  Boomer  t*4  lag 
A147-11  11  Element  2m 
APX2B  2m  "ftmgo  Range 


It  65  00 
S204D0 
f  4000 

i  etoo 
I  mm 

$202  0C 
t  ?400 
%  6000 

I  woo 

%  33Q0 


-COMPLETE  LINE  0*i  SALE- 


WIN  I  QUAD  HO-l  fr  TO-l^ZQm 


HY-GAIN: 

V2  New  2m  vertical 


112900 


I  33  50 
1133  00 
Ji^OO 
19600 
I23S0O 
t  9500 
114500 
123500 
I  4B00 

s  moo 

ON  SALE  - 


TH3JR  3  Element  Tntund  Beam 
TH3MK3  3  EJemenf  Tn&and  Beam 
TH5DX  New  5  Element  Tribiftd  Beam 
TH6DXX  6  Bernard  Tnband  Beam 
t05BA  5  Element  iom  'Long  Johrr 
155BA5  Element  15m    Long Jonn 
205BA  5  Element  20m    Long  Joftn 
T4A  VO  *  Bang  Verbal  iCMGm 
1 8AVT  5  Band  1 040m  Trap  VertJcai 
—COMPLETE  ONE  ANTENNAS  ONLY 

ROTORS  &  CABLES: 

CDEHAMIVCD45T1 
AJiianceHOTS/UtOO 
SG&U  Foam  95* .  Sn^ld 
RG2l3Mil  Spec 

Win  t-8 

6  Wire  Refer  Cable. 

Phuiv  Srran  Guv  Cable  m  itoch  —  for  price  H  delivefv; 

informal i on  caJI  i703p  569  1200 

#1  ROHN  TOWER  DISTRIBUTOR 
SALE: 


*i£5  00/94  00 
$92  0014200 
24€lU 
28«.'li 
l2fM 

t&trn 


20G  TQ'  Ta*er  Sacjfon 

25G  TO  Tower  Section 

*5G  TO'  Tower  Section 

HDGX  43  Fret?  Standing  Tower 

FR254B4fl  25G  Fold-over  Tower 


$  2950 

S  BfbQ 
W20  0H 
$695  00 


(Reighl  prepaid  on  Fold-ovar  Towers  Prices  10%  higher 

wesl  of  Rocky  Mounlainafr 

We  Stock  Hohn  Accessories— lor  price  A  delivery  infm 

mat  ion  call  r70ty  569  1200 

HUSTLER  SPECIAL  COMPLETE 

LINE: 


4BTV/SSTV  4  or  5  Bana  Venial 
MQ.trMG-2  HF  MohilG  MfiSl 


J7iODr"9?O0 
S    17  SO 


HF  MOB   R£S      STD  4Hw 


SUPER  2  Ow 


10  of  i5m. 

20m 

40m 

75m 

SF2  2m5,rflWtnp 

HOT    HiiSHeofl    Mount 

BW  t  Bumper  Mount  *itn  QaM 


$  BOO 
$1100 
$1300 


$14 
$15 

SIB 
$2fl 


00 
00 
00 
00 


AVANTIAP151  3G  Glass  WOunj 


I  90Q 
t  1400 
S    13  00 

%  27  35 


W2AU  Be«un-™ 
Traps  10.  1&.20or40m- 


$17  55  iistrSele  $  O  35 
$34  *&  Lisl'Sale  $  ift  n 


VAN  GORDON: 

POSOiO  if>60m  *ne  Qipoie 
PD4O10  tOAOrnWJteOipole 

PO  80*D  4G-80m  Wire  Otpole 
SD  40  40m  SlWTf  Dipplp 

SD  SO  B0m  Shon  Dipoie 

HiO  Balun 

HrO  Center 


(ID 
$  P5  20 
$  36*0 
I  II  JO 

S   72  FM) 

$10  95  UsliSaM  $  7  95 

t  5ft5ti&txSaie  $  4  95 


ORDERS  ONLY 
(800)  336-8473 


ALL  OTHER  CALLS  (703)  569-1200 

Shipping  cost  no!  incruded—Fric&s  subject  10  change 

ALLOW  2  WEEKS  FOR  DELIVERY 

No  COD— We  ship  UPS 

We  reserve  the  right  to  limit  quantities 


THE  ANTENNA  BANK 
6460  General  Green  Way 

Ale*andrpa.  VA  22312 


For  the  best  deal  on 

•  AEA«  Alliance*Ameco*  ASP^Belden 

•  Bencher*Bird*CDE*CES*  Collins 

•  Communications  Specialists* Cubic 

•  Cushcrafl*  Dai  wa*  DenTron*  Drake 

•  HAL»HustIer»Hy  Gain*lcom*IRL 

•  KLM*Kantronics*  Kenwood 
•Larsen*Macrotrooics«MFJ 

•  Mini-Products*  Mirage*  NPC»  Nye 

•  Panasonic* Palomar  Engineers 

•  Regency*  RobohShure^Sony 

•  Standard*  Tempo*  Ten-Tec 

•  Transcom»Yaes4j 

WINTER'S 
WINNERS 

YAESU  FT-208R  new  2-meter 
Hand-Held. regular  price 
$359.95 SALE  $319! 

ICOM  IC-290A  2  M  all  modes, 
reg.  $549 Only  $489.95 

ICOM  IC-730  HF  Xcvr.  regular 
$829 Special  at  $729 

KENWOOD  TR-7730.  TS-630S 
In  stock Call  for  price 

KENWOOD'S  new  TR-2500 
Now  available CALL 

YAESU  FT-207R  Hand-Held 
Close  out  Only  $249.95 

COLLINS  KWM-380  HF  Xcvr 
Just  a  few  left  at  only  $2595 

Quantities  limited...  all  prices  subject  to 
change  without  notice 

We  always  have  an  excellent 
assortment  of  fine  used  equip- 
ment in  stock...  Come  in  or  call 

CALL  TOLL  FREE 

foultide  Illinois  only) 

(800)  621-5802 


**\* 


*~See  List  of  Advertisers  on  page  130 


*"448 


HOURS:  9:30-5:30  Won..  Tues..  Wed   &  Fri 
9:30-9:00  Thursday 
9:00-3:00  Salurday 


ERICKSON 

COMMUNICATIONS 

Chicago.  IL  60630 

5456  North  Milwaukee  Ave. 

|3l2|631-518l[*ilhinlllinoisl 
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TOWERS 


60- FOOT 
INSTALLED 


RADIO  DIRECTION 

FINDING  I 


MFG.  SUGG. 
AMATEUR  NET 
749'°  INCL. 
!     VHF ANTENNA 

TRY  THE  NEW  AEA  MODEL  PFDF 
COMPUTERIZED  RADIO  DIRECTION  FINDER 

•  1°  BEARING  RESOLUTION 

•  SAMPLE  AND  HOLD 

•  LONG  PERIOD  AVERAGING  FOR  MOBILE 

•  INTERNAL  AUDIO  AMPLIFIER  AND  SPEAKER 

•  OPERATES  FROM  12  V.D.C. 


call  or  write: 


AEA 

Brings  you  the 
Breakthrou 


ADVANCED  ELECTRONIC  APPLICATIONS,  INC. 

P.O.  Box  2160 

Lynnwood,  Washington  98036  USA 

(206)  775-7373 


^2 


>N* 


Ot^ 


cowp* 


H.  T. 
USERS 

IT'S 


To  -"/Bo 

M2     ENGINEERINGS'  NEW  **ATe 


HANDICON   V 


•ANY  FULLY   SYNTHESIZED  2  -  METER 
HT.  CAN  NOW  BE  A  COMPLETELY 
PORTABLE    VHF-hi    MONITOR 
•2400  CHANNEL  CAPABILITY 
•DOUBLE   BAND    COVERAGE 

154  -158  Mhz    fire, police, sheriff, 

paging    &    more 
159 -163  Mhz    maritime  coastal 

railroads.  NO  A 
weather  &  more 
•MULTI-BAND  &   MULTI  -CHANNELLED 

MONITORING   WITH   SCANNING    H  T.'s 
•SINGLE    3-POSITION  CONTROL 

•  "OFF"  RETURNS    TO  NORMAL   TRANS- 

CEIVER    OPERATION 

•  LOW  LOSS    COUPLING  TO  ANTENNA 

•  UP  TO  6  MOS    OPERATION  UNDER  AVG 

USE    WITH  A    SINGLE    AAA    CELL 
•Bl- LATERAL  PROTECTION  AGAINST 
ACCIDENTAL    TRANSMISSION    FOR 
UP   TO    5  WATTS 

•  size  -  2,25  x  1,5X1.4  inches 

•  weight     4  5  ozs. 


$44.95 


RADIO    NOT     INCL. 


+  $2.50  pstg,  &  hndlg  + 
in  Calif,  add  6%  s.tx. 


contact:    M    SQUARED    ENG. 

1446  Lansing   ave,  * 

San  Jose, Cal    95118    • 

^n  -or-  ■ 

Ph. 408    266-9214 


Please  write  for  club  discounts 
on   quantity    orders 
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When  it  comes  to 

AMATEUR 
RADIO  QSL's . . . 


it  s  the 

ONLY  BOOK! 

US  or  Foreign  Listings 


1982 


NOW  READY! 


Her*  they  arc!  The  latest  editions.  World- 
famous  Radio  Amateur  CaHbooks,  the 
most  respected  and  complete  listing  of 
radio  amateurs.    Lists  calls,  license  classes, 

address  information.  Loaded  with  special 
features  such  as  call  changes,  prefixes  of 
the  world*  standard  time  charts,  world- 
wide QSL  bureaus,  and  more.  The  U.S. 
Edition  features  over  400,000  listings, 
with  over  70,000  changes  from  last 
year.  The  Foreign  Edition  has  over 
370,000  listings,  over  60,000  changes. 
Place  your  order  for  the  new  1982  Radio 
Amateur  Gallbooks,  available  now. 


Etch      Shipping       Tptai 


US  C#Hboo* 


S18.95     (3.05   $22.00 
$17.95    $3.05    $21.00 


RAOID  AMATEUR  III  I 


INC 


sa 

Qept.      B 

ft*  fc  *  ft-   I   ■   ■  ■  W  ■    P 

925  Sherwood  Drive 

Lake  Bluff,  I L  60044,  USA 


*-6i 


Order  both  books  at  the  same  time  for 
$39.95  including  shipping, 

Order  from  your  dealer  or  directly  from 
the  publisher.  All  direct  orders  add  shipping 
charge.  Foreign  residents  add  $4.55  for 
shipping.  Illinois  residents  add  5%saiestax. 

SPECIAL  LIMITED  OFFER! 

Amateur  Radio 

Emblem  Patch 

only  52.50  postpaid 


Pegasus  on  blue  field,  red  lettering.  3"  wide 
x  3"  high.  Great  on  Jackets  and  caps. 

ORDER  TODAY! 


FT-207R 
Hand-held 

CLOSEOUT 
SPECIAL 

SAVE  $100 


YAESU  FT-2D7R  2m  FM  Hand  held  Microprocessor 
controlled.  800  channels  ■  keyboard  entry  144  to  148 
MHz.  LED  display,  up/down  manual  or  autoscan, 
priority  channel  St  memory  back-up.  ±  600  kHz  offsets 
or  any  odd  splits  2  watts  or  200  mw  output.  With 
Nicad  pack,  wall  charger,  flex  antenna,  earphone  & 
strap  7Mfl1r*2W«*2tf*4ttllbl 

Regular  $339  -  Clo&eout  $239 

Accessories  for  FT-207R 

NC-1A  15-hr  drop-in  charger SALE  $44 w 

NC-3A  15/4-hr  drop  in  chgr/AC  adapt  ..SALE    79» 

FBA-i  Battery  sleeve  tor  W ^1A/3A 8* 

NBP-9/FNB-1  Extra  NrCad  battery  pack 23* 

NC-9B  E*tra  lb  hf  wall  charger ....*..  MF 

PA- 2  Mobile  DC-DC  adaptor  &  charger ™.  3*x 

YM-24A  Speaker/microphone --  32K 

FTS-32E  32  tone  CTCSS  encoder.. ^40°° 

FTS-32ED  32  tone  CTCSS  enc/dec 75°° 

LCC-7  Leather  carrying  case  ,„ „„....„....,  35** 

TA-2  19s  telescoping  whip  antenna 9** 

MMB-10  Mobite  bracket ... 15°° 

Limited  Quantity  -  Order  Today! 


master  charge 


In)      M't  *■**» 


VISA 


AMATEUR 

ELECTRONIC  SUPPLY8 

4828  W,  Fond  du  Lac  Avenue 

Milwaukee,  Wisconsin  53216 

Phone:  (414)  442-4200 

Wisconsin  WATS.  1-800-242-5195 

Nationwide  WATS:  1  800-558-0411 

AES  Branch  Storm  ttv  Clearwater,  FL  • 
Orlando,  FL  •  Wickbtte.  OH  *  Las  Vegas.  rW 


FILTER  CASCADING 
WORKS! 


You  car.  get  significantly  better  performance  from 
your  Receiver  by  improving  its  IF  littering.  The  most 
cost-effective  way  to  do  this  ts  to  place  a  superior 
B*pole  SS8  filter  essentially  in  series  (or  Cascade) 
with  the  ongtnal  unit.  The  resulting  increase  in  the 
number  of  poles  of  filtering  to  as  many  as  16 
causes  a  dramatic  increase  in  seiecfrvity  and  re- 
duction of  adjacent  channel  OfiM  The  author*  of 
the  following  major  articles  ail  stress  the  effec* 
tiveness  of  FOX-TANGO  fitters  in  this  application 
and  comment  on  its  sfrnpiicity:  easy  soldering: 
no  drilling,  no  switching,  and  no  panel  changes 
As  a  bonus.  CW  performance  is  improved  as  well 
as  SS8+  at  no  extra  cost  or  effort! 

Recent  Mmgmxln*  Article*  Oft  Filter  Cat  CM*  tng 

YAESU  FT-90t/902.  See  "73".  Sept.  t9B1 
HEATH  SB104A  See  "Hem  flatfo"  April  t981 
KENWOOD  JS820  See  "CO",  MSarcn  TMf 

Read  the  original  article  or  send  S1  to  FoxTango 
for  complete  details  of  the  one  that  Interest  a  you. 
To  make  the  modification,  order  the  appropriate 
cascading  kit  from  below.  Each  contains  the  parts 
specified  In  the  article,  the  recommended  Fox- 
Tango  filter,  and  complete  instructions 

FOX-TANGO  Cascading  KHm  tn  Steele 

YAESU  FT+Q1/9Q2  Saris* $ M 

HEATH  S8104A  Series $60 

KENWOOD  TS82Q  Series* $$S  wAnini  *mp 

'KENWOOD  73520  Series  S6S  w/minl  amp 

'YAESU  FT-1Q1  Series  (not  Zt>t  $$&  m/cem  bd 
•Proven  mods  based  on  artidas  m  preparation 


Shipping  via  Airmail:  $2  US/Canada.  $5  Elsewhere 
Florida  Residents:  Add  4%  sales  tax 

FOX-TANGO  stocks  the  widest  variety  of  custom- 
made  time-tested  crystal  fitters  available  from  any 
source  for  Yaesu,  Kenwood,  Healh.  Drake,  and 
Collins  ngs.  Cascading  is  only  one  appttcatton  for 
these  filters.  Others  include  replacing  outdated  or 
inferior  original  units,  filling  spots  provided  tor 
optional  filters,  or  adding  extra  filters  using  diode 
switching  boards  if  the  "spots*  ere  filled.  However, 
since  the  degree  of  improvement  depends  upon 
the  quality  of  the  filter  used,  cheap  substitutes 
are  no  bargain  I  FOX-TANGO  has  never  spared 
expense  or  effort  to  make  its  filters  the  very  BEST 
and  guarantees  satisfaction  -  plus  fast,  friendly, 
knowledgeable,  personalized  service.  For  infor- 
mation about  our  complete  line,  including  SSB. 
CW  and  AM  fitters,  phone  or  write  for  our  free 
brochure  Specify  the  set  you  want  to  improve. 

We  welcome  mail  or  phone  orders  and  accept 
payment  by  VISA.  MASTERCHARGE,  MO-*  ChecK 
Cash,  or  C.O.D.  (at  your  expense). 


FOX  TANGO  CORPORATION 

Strice  197T,  By  and  For  Radto  Amateurs 
Bo*  159445,  W.  Palm  Beach.  FL  33406 

Phone:  1  '305-683-9567  ^323 


5\ 


Also  Available   ... 
Floor  Space:  51 "  Wide  by  30/'  Deep 
£132  60 


.  .  .  at  last ;  - . 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  It! 

$16450  S-F  RADIO  DESK 

Deluxe -Ready  to  Assemble 

Designed  wjth  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain, 

Floor  Space  39"  Wide  by  30"  Deep 

AdehiiQnai  Inlormatlon  on  Request 

Checks  Money  Orders,  B an kAme Heard 

a nd  Maste r  Cha  r ge  Accepted.  ^  6 5 

F  OB  Culver  City.  (In  Gain.  Add  6%  Sales  Tax.) 

„ DEALER  INQUIRIES  INVITED — -- 


S-f  Amateur  Radio  /traces 

43*4 "KEYSTONE:  AVENUE  *  CULVER  CITY,  CALIF.  90230  -  PHONE  {213)  837-4S7Q 


See  List  of  Advertisers  an  page  730 


73  Magazine  *  January,  1982     167 


*  QUALITY     parts     at    * 

*  DISCOUNT    PRICES!- 


PDT    RELAY 

•  1*  >gril  ft  n 

■  U«ltf  till  lullf  IIIIH 

$1.70  EACH 

•  PflCl'VCOH  mil*!)! 

LAHQE  ClfANm<fcfi*VAI  .ABU 


RANSFC 

120  vol  I 
primaries 


6  VOLTS  *l  150  mA  si  25 
1J  V.C.T  «1  SOOm*  S2  SO 
16  5  V  a  I  3  AMPS  $C  50 
18  VOLTS  it  1  AMP  $4  50 
25,2  VCT  il  2.G  AMP  $550 


MINI  SIZE 
BUZZERS 

^^  1  x/i  to  a  wait*  7St  ee 
jj^"   *ith  wire  leads 

J|i§lj£to  3  *iti  75*  ea 

f_j%     WITH  Plfc  T£RKI*4AlS 
I 
,C       3    10    7  fOltl 
WITH  PJN  TtmimKS 
J       75e*aeh 


DPDT    RELAY 

AROMAT      |2  VDC 
HL2-P-DC12VDC, 

compact   i^j* 
10  imp  conlpctt 

PC.  mount 

$3.00  each 


COMPUTER 

GRADE 
CAPACITOR 

3,600  mfd 

40VDC        STOP 

-  -, 

6.400  mfil 

60VOC      $2.50 

1   lft*v*  X  4   1/4* 

20,000  mid  25  VDC 

7.  u  DIA.  x  2\"  "h»n  $2.00 

22,000  mid.  25  VDC 

x  z  i/2*„u,„    $2.50 


> " 


22,000  mid  40  VDC 

DtA-  X  fi"  micm     S3,00 
4S00Omfd  25VDC 

-.    •    ■■'  S3  50 

52,OOOmfd  1SVDC 

I  *a»  X  4  1/2 %wi      $3.00 

72.0O0mfd.  T5V0C 

■"  W-so 

Clamps  to  fit  CAfrACiToassccM 


MITSUMI 

MOOEi    UES-A55F 
ABACTOR  UHF  TUNER 

FRCQ  RANGE 
ANTEWA  INPUT 

$  2  5.00  each 
10  fo<  $220.00 


16.5  VAC  1  AMP 
CLASS  2  XFMR 

saoo 

EACH 


B8  103 
VARACTOft  DlOD€ 


4  for  $1XK> 


SEND   FOR  OUR 
*©.'  40  PAGE   CATALOG    f*c 


TYPE  N 
CONNECTOR 

KINGS   UGi2S   B/U 
FITS   HGSS,    «£5£, 
R£l»Or    RC-1^2,    RG225 

soloes  rrre 
f  1.75  EACH 
10   lor  510  00 


*  H  •  -* 


RFI 
LINE  FILTER 

Tot    hrt|  to  Urv» 
4  lin*  lo  ground 
f»i»a   iuppr«tiion 

CORCOM  *  IOK6 
Rtltri    10  imp 
115/350  v  50  400  hi 
$3.75*41, 10  r«f  £35.00 


SUPER  SMALL 
PHOTO- FLASH 

170  fc*F0    330  VOLT 
1  Vx  V 

2f0rSlS0 
10  for  *7.00 


l.e.d/$     f 

STANDARD  JUMBO 
DIFFUSED 

GREEN     LO  FOR  12,00 
VELLOW    10  FOR  12.00 
FLASHER    LED  ft 

5    VOLT  OPERATION 
JUMBO  StZC 
2  FOR  SI . 70 

■I  POLAR  LED 

2   FOft   5 1 .  ?fl 

SUB  MINI  LED 

A- 

,079"  X  .093* 

20  mA    41  1.75* 

10  FOR  $1,00 

200  FOR  1*3.00 

QUANTITY   PRICES  AVAIL--. 


a 


750  MFD    330  V 
PHOTO   FLASH 


2"  HIGH  X 

1  1/V  DIA, 


$1.25  EACH 
tO  FOR  111. 


00 


♦  SPECIAL 

10  MEC  POTS 

4  lor   St  00 
10  for  *  2  00 

100  r« 

$15  00 

2 "DIA,  I^IVOC 

IBUZ2ER   SPECIAL! 

50 1  each 

10  Tor  14  oo 
100  tor  J35  00 

2"  ALLIGATOR    CLIPS 

7  clips   for  $1.00 

100  dipt  tor  512,00 
500  c*i0i  lot  150.00 


CANNON  XLR 
CONNECTOR 

CHASSIS   KJUNT 

CONNECTOR1 
S2.00  EACH' 
10  for   519.00 


RECHARGABLE 

SEALED 

LEAD-ACID 

BATTERIES 


e  volts  eAMPf^n 

3%  *  ?  *  ^  in- 

$10  00 
e  VOLTS   t  V?  amp/ 

tftfe  X  2  X   ifl}   In*   HFJ 

SI2.S0 


>? 


RF  901 

MICROWAVE 

TRANSISTOR 

S3.00  EA 


ALL  CLCCTROftlCS  <ORP 


905  S  Vermont  Ave.    •"  M 
PO    BOX  20406 
Los  Angeles.  Calif,  90006 
(213)380  8000 

Mon,    Fit        Saturday 
9AM    5PM    10AM    3PM 


TERMS 

•  Mm   O^prflCiDO 


A4d  5  ?  50 

Shaping  1>S  A 
»C»li!   «*b  Addb"  . 
•  Prom  pi  5hrpp<nq 


Introducing 


^21 


Mobile  Connection 


YOUR  OWN 
AUTOPATCH  FOR 
SIMPLEX  OPERATION 


ONLY 

$14995  KIT 

Wired  and  Fully  Tested 
$199.95 


Shipping  $3.50  in  U.S.A. 
N.Y.S.  Residents  Add 
4%  Sales  Tax 


NOVAX  interfaces  your  standard  2  meter;  220;  450;  etc,  base  station 
and  DTMF  telephone,  using  a  high  speed  scan  switching  technique  so 
that  you  can  direct  dial  from  your  automobile  or  with  the  HT  from  the 
backyard  or  poolside— automatical ly. 

•  SMALL  SIZE-fS'1  x  6"  x  2,#) 

•  STATE  OF  THE  ART 
CIRCUITRY  12-16  V.D.C 

•  ADJUSTABLE  ACTIVITY  TIMER 
(clears  out  if  mobile  is  out  of  range) 


EASY  INTERFACING  with 
radio  autio  &  squelch  circuit 

SINGLE  DIGIT  CONTROL 
(connect  and  disconnect) 

3  MIN.  CALL  DURATION  TIMER 


TO  ORDER— SEND  check— money  order  {MasterCard  or  Visa  accepted) 
to:  a  W  D.  Inc.,  Oriskany,  N.Y.  13424  or  call  315-736-3087 


RTTY/CW 

theTRS-BO 


1  A  Trademark  ol  tte  Tandy  Corp 


ROM-116 

RTTY/CW  Operating  System 

Detailed  brochure  available  on  request 


1200  BAUD  OPERATION.  Not  limited  to  1 10  baud  be- 
cause of  timing  loops  60,  66.  75  &  100  W  P.M. 
Plus  1 10.  150.  300.  600  &  1200  baud  operations 
possible. 

FLEXABIUTY  OF  OPERATION,  Instantly  change   Baud 
Rates;  Program  Mode  (ASCIl/baudot).  Program  Status 

SPLIT  SCREEN  VIDEO.  Transmit  &  receive  data  dis- 
played separately 

REAL  TIME.  Automatic  CW/ID  without  user  interven- 
tion Automatically  updates        ^^^ 
at  end  of  month  or  year  ^^S  CROUIfl 

nicroProducts 


OUner  feature^ 

mclueJe 

•  Two  Serial  Ports 

•  Fourteen  Butters 

•  Automatic  CW  ID 

•  Transmit  Control 

•  Selective  Call  Feature 

•  Error  Correction 

•  Word  Wrapping 

•  Easy  To  Interface 

•  30  Day  Unconditional  Guarantee 

•  Hardware  requirements    [RS  80 

Model  lor  3  16K 
External  terminal  unit 


606  State  Street.  P.O.  Box  892-R*  Marysville.  WA  98270  •  (2061  659-4279 


'    ^*r 
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S-LINE  OWNERS 

ENHANCE   YOUR  INVESTMENT 


with 


TUBESTERS 


TM 


Plug-in,  *oird  state  tube  replacement* 

•  S-line  performance -to  I  id  state! 
•  Heat  dissipation  reduced  60% 
•  Goodbye  hard  to-find  tube* 
•  Unlimited  equipmem  fife 

TUBESTERS  cost  less  than  two  tubes, 
and  are  guaranteed  for  so  long  as  you  own 
your  S-line. 


>l\  Y  I  tt  Wf  jte  m  ph^g  for 

DOX  535  specs  and  prices. 

Talmage,  CA  95481       (707)  462  68B2 


BARGAIN  PRICED! 

AZDEN 

PCS-3000 

STATE-OF-THE-ART  2  METER 

MICROCOMPUTER-CONTROLLED 

TRANSCEIVER 


^469 


299 


CaH.  res. 
add  6% 


FREE  SHIPPING 

ANYWHERE  IN  U.S.A. 

Other  AZDEN  equip./acc.  discounts 

B.  G.  CARL  ELECTRONICS 

11128  Claire  Ave. 
Northridge,  CA  91326 
Call:  (213)  363-1216 


FREE  CATALOG 


NEW! 

CATALOG  OF 

HARD-TO  FIND 

PRECISION  TOOLS 

#^354 


Aimo  contain*  test  equipment 

plus  u?fde  selection  of 
tool  kit*  and  cases 

Jensen's  new  catalog  is  jam-packed  with 
more  than  2000  quality  Items.  Your  single 
source  for  hard -to-find  precision  tools  and 
tool  kits  used  by  electronic  technicians, 
scientists,  engineers,  instrument  mechan- 
ics, schools,  laboratories  and  government 
agencies.  Send  for  your  free  copy  today! 


JGNSGN  TOOLS  INC 


ncredible! 


Now-  You  Can  Master  Code  .  « , 

For  your  first  ham  license  Of  upgrade  in  ti 
matter  of  days  CODE  QUICK  is  a  revohi 
nonary  breakthrough  discovery  which  dr^ 
ik  djly  simplifies  The  learning  of  Murst?  Ctjdf 
Don't  torture  VfurseK  with  *in  endt?±*  una/** 
d  divs  and  data  With  CODE  QUICK  *>*ch 
letter  magically  cails  oui  it*  own  namef  Your 
amazing  kit  contains  h  power  packed  t  as 
series,  visual  breakthrough  r*irris.  and  iing 
inaJfTianuaJ  Write  lofde to  -end $39  95 

today  to 

WHEELER  APPLIED 
RESEARCH  LAB     ^* 

PO  Box  3261 

City  pi  Industry.  CA  91744 

Ask  for  CODE  QUICK  *10:i 

(C^lit  ,idd  frv.  iaJes  tax  1 

Even  1 1  you  have  failed  be  I  ore  CODE 

QUICK  must  work  for  you  or  return 

the  kit  (or  total  immediate  refund' 


RF  MODULATORS 


Small  Sire 
]  ■  i  111  . 


Only 


4995 


•  CRYSTAL  COMTflOLLtO  FOfc  STABILITY 

•  IC  CIRCUITRY  FOR  EXCELLENT  RELIABILITY 

•  EXTERNALLY  SWITCHED  FOR  CHANNELS  3  or  4 

TUb  VM-1Q0Q  RF  Modulator  is  the  same  type  and 
1  fifty  of  (hose  found  in  todays  video  [ape  recorder?  11 
his  convenient  phono  packs  for  video  and  audio  Intiutiand 
has  a  standard  "F type  conneoior  f or  R  F  output  Power  ■* 
lUpplmd  by  an  AC  to  OC  power  par  K  which  is  included 
Call  NOW  tor  more  mlotrnal  ion  and  > or  Quantity  diisconnis 

JJT  DISTRIBUTING  ^25 
17210  Yukon  Ave.  Suite  »1 
Torrance    Calif   90504 
Calf  COD  Orders  to:  (2t3>  515-6800 


R-1143/WRR-3- 14-600 

Khz  AW-CW-FS(n  five  tonds; 

mechanical    dtgilal    tun'rog 

W4X\7V*x\$Y*",    60   lbs 

Used,  checked       $295. 

Manual  partial  repro  $15* 

R  388/URR   *  0  5  305 

mz    in   30   bands;    rackmount     Mil-       lit. 

10'/jx19x13",  55  lbs.  Used,  checked: 

Manual,  partial  repro:     $10- 

HAMMARLUND  SP-600JX  -  0  54-54  Mh*  AM 
CW  In  seven  bands,  rackmount.  10,/?x19x17"1  85  lbs 
Used,  checked:  $285  Manual  partial  repro:  $10. 
R-646MRR-41  -  i9Q-550Khzand2-25MhrAM-CW 
in  25  bands:  mechanical  digital  tuning  Requires  24  VDC 
4  amps;  7y*x16Kl3H  ".  35  lbs  Used,  checked  $205. 
Manual,  partial  repro  $15. 

0133  MF  RECEIVER  -  0  2-30  Mhz  SSB  AM- 
CW  in  30  bands  Set  is  Cottins  51S1  repackaged  by 
LTV-Temco  for  mil-aiftwrne  use.  Hack  front  panel,  AM 
BF0,  extra  filtering.  6Wx18Wxl3H,  42  lbs.  Used, 
checked;  $850.  Collins  51 S1  manual:  $15  with  G133 
pure  ase,    WRlTE  F0R  catalqq  a  supplement. 

Prices  FOB  Lima,  0.  *  VISA,  MASTERCARD  Accepted. 

Allow  for  Shipping  *  Send  far  New  FREE  CATALOG f 

Address  Depl   73     *     Phoni   418/227-6573 


1016  I    EUREKA  -  Bo*    1105  -  LIMA    OHIO  -  4*803 


C.B.  SPECIAL 

(Repeat  of  a  sell  out) 

CONVERT  THESE  TO 
10  METER  FM 
New  Hy  Gam  40  channel  pointed  cfrcurl 
boards   assembly   (Squelch   pol.   volume 
control  and  channef  s*<fcn  not  included) 
Boaros  sold  as  is.  Dimension  erxfT 

1-9  pes  $7.50  ea 

10-49  pes  S6.50  ea 

(While  quantifies  lash 

REMOTE  40  CHANNEL  C.B. 

Flemolfla  have  a  metal  frame  Speaker. 
plastic  cas*a.  and  control  rnlc  not  Included 
Sold  as  is,        $l4.95ea 

CB.  BARGAIN 

C.B  boards  missing  pari*  or  damaged 
Gen  be  used  for  spare  parts  Buy  several' 

S3. 50  ea 
Order  information  Please  add  W  00  for 
SfH  via  UPS  COO  5  accepted  to*  orders 
totaling  S5O0Q  or  more  Florida  residents 
add  4V  .  sales  ta*  Minimum  ofder  %1&.QQ 
For. eign  orders  US  funds  only  add  200,n  tor 
S'H   MASTER  CARD  and  VISA  accepted 

Surplus  Electronics  Corp. 

7294  N  w    ^4lh  St 

Miar*     i  1     13.166  *^69 

°hii  i0fi-tttir<S22& 


DIRECTION 
FINDING? 


New  Technology  (patent  pending)  con- 
verts any  VHP  FM  receiver  into  a 
modern  Doppler  Radio  Direction 
Finder.  No  receiver  mods  required.  See 
June  1981  issue  of  73  for  technical 
description.  Kits  available  from  $245. 
Write  for  full  details  and  prices. 

|  DOPPLER  SYSTEMS 
/"N  5540  E,  Charter  Oak 
L    y  Scottsdale,  Arizona  85254 
|  (602)998*1151  **42S 


ETCH  BOARDS  FAST 


-'See  U st  of  Atfvtrusers  on  pag*  130 


This   Power   Etching   System   will 
handle  PC  boards  up  to  fc"  *  6" 
The  pump  keeps  ac  id  agitating  for 
faster,  more  even  etching 

Send  S34  50  plus  $3  50  for 
postage  and  handling  to 


STELLMAKER  ENTERPRISES   *  M 
250PEQUOTTRAII 
WESTERLY,  R.I.  02891 
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QUALITY  MICROWAVE  SYSTEMS 


2100  TO  2600  MHz  ANTENNAS 
MINIMUM  34  db  GAIN  OR  GREATER 

Complete  System  as  pictured  $149.95 

(6  month  warranty) 
Down  Converter  (Probe  Mntd) 

assembled  &  letted  $59.95 

Down  Converter  (Chaasu  Mtnd.J 

assembled  A  lasted  15995 

Power  Supply,  assembled  A  tested        £49.95 
Down  Converter  PC  board, 

with  parts,  unassembled  &  Data        139.95 
Data  Information  (Plans)  $9.95 

Send  cash,  check 
or  money  order  to 

Phillips-Tech 
Electronics 

OeptSP-73     ^421 
P.O.  Box  33205 
Phoenix, 
Arizona  85067 

For  special  quantity 

pricing,  C.O.D/i, 

Jtfastortharge, 

and  VISA  call 

(602)  274-2885 


FINALLY. . . 

A  SQUARE  DEAL 

ON  YOUR 

ELECTRONIC 

SCRAP 


Many  "broker*0 pop  flirt  r«l#*  on  rtrqo,  not 
Rtffif  un  ihf  value  ofyaur  material  A  if 
material  tent  la  u*  i§  mdtrttluaUy  refined  and 
axMiyrti  f\ir  m  cut  mum  rttum  Take n  ffwJt  at 
%ume  typtrof  ywid  * 


PC  Board* 

PC  Finger* 
Haiti  plati'ii  piu.t 


5iK  u>  $7 per  th 
2$t  to  $5 per  fh 
$3to$20p< 

Sl2t.*$S0perth 


Far  further  information,  rrri  if  <mr  reader  m-rvnv 
number  or  tall /write.' 

"  ELECTRONIC  RECYCLERS 

OF  MASS.,  INC 

263A  S.  Mmn  Street,  Box  6 

Mtddleion,  Mass.  01949 

Toll  Free  ?8GQt  343  8308 

In  Mass,  <6l7t  777  0455 

4  <fi.<w»       --      I  ...^  It,,.,    fa 


*-*&? 


mm 

M*/ft 

^Qtm 

1Dt.Hr 

lewn. 


COAXIAL  CABLE  SALE 

POLYETHYLENE  Dl ELECT WC 

AG2T3  noncontttn  mating  95%  shield  mil  spec3£cHl 
RGH  7&ohn>a,97i:'''rt  shield  milapee.  25cfll~ 

RG2HUdouhle  Silver  shiyld  9 5-c'  1 1 

RG 1 74 U  mintage  50  DhifiitMi  spec  10411 

RG5AU  m»i  *p*c  95%  sineia  ntm 

RGS&AU  Wi  i  i0«c  95  %  shiaiti.  stranded         I3e*lt 
*GZZ3  (RG55AU1  dOu&l«  Si  Irt*  Shield  15*11 1 

low  loss  foam  r>£L£cmac 

wc«Ki«wi»aiias*,**ii»ta  Btuej*c**i 

nGSusrs  temta  «tnii  i*cm*  rttMv* 

HGSU  SOS  lftwW 

HGMUflO*,  amain 
RG5eU  95%  itUi« 
flG&BU  ?&  ohm  100%  foil  sineid  (TV  lypa). 

Hylorc5lbl#a IHflJ  6  7?j» 

'Cad^^lritppingUOrj  i»t  TOO  tf 

S20Oeacft«M<  icon 

CONNECTORS 
PL  259  lo  BNC  *UO  255i  «S0  t  « 

PL  259  puSfHSfl  aoapipr  Sh*JI  lOrSlBS 

PL  259  a  50  239  10*5  et 

Double  Male  Cortnettof  S  i  79 

i  tt  paicti  cord  wi'FICA  type  plugs  each  pntj      3**1. 00 
Reducer  UG  175  o*  17ft  I0r$1.» 

UHF  T  fM35ty  S7.S9 

Eipow  [M3S9[  41.79 

P59A  jTV  lypef  I0r£2.1$ 

PL  J58ldouoi*UHF  remai«bsrrei|  9St 

Connecio»s  —  srup&mc  10*..  add  i  ST  50  minimum 

FREE  CATALOG 
COD  ADO$.t50-FL*  f*ES  AD0*S^4i2 

NEMAL  ELECTRONICS 

sses  s.w  aoe>  st,  deft  rlo,  wkaml  flow  da  33143 

TELEPHONE  i30G»  66 1  5534 


WE'VE  GONE  NATIONAL 

Strux  Corporation  manufactures  and 
distributes  National  Radio,  Inc.  Com- 
ponents: Chokes,  inductors,  coils,  and 
hardware.  We  also  distribute  fixed  and 
roller  inductors,  contactors,  mil-spec 
and  designer  knobs.  For  all  your  elec- 
tronic needs,  contact  Strux  Corpora- 
tion, 100  East  Montauk  Highway, 
Lindenhurst  New  York  11757. 


ISTXUXl 

**  30 

CORPORATION 


TOO  EAST  MONTAUK  HIGHWAY 
LINOENHURST  ,  NEW  YORK  1 1  Jht 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


WIQDU 

5GIG0C 

S329  $5 

piui  1  Mip  pin  5 


*  Covers  100  to  1?9  999  MH*  ir\  i  kHz  steps  witti 
mtimrj-wheel  dial  •  Accuracy  00001%  ai  all  fre- 
quencies •  internal  frequency  modulation  trom  0  to 
over  100  kHz  at  a  l  kHH  rate  ■  Spurs  and  noise  ai 
least  6QdB  oelow  earner  *  RF  output  adjustable  trom 
5-500mV  across  50  Ottms  •  Operates  on  I2vdc  <& 
Vi  amp  in  stock  Tor  immediate  shipping  S329  95 
plus  snipping  Over  nig  nt  delivery  available  at  extra 
cost  *  Range  Extender  ipriase'tockerj  mwer /divid- 
er |  tor  a  Dove  unit  Eaienos  the  range  from  1  to  580 
MHz  Same  size  as  SG-100  Mounts  piggyback 
Price  $299.95 

^311 

VANGUARD  LABS 

196-23  Jamao*  Ave..  HoHis.  NY  11423 
Phone  (212)463  2720 


CB  TO  TEN  METER 
CONVERSION  KITS 

KITS  for  AM— SSB— FM  40  Channel  PLL 
chassis  conversions 
DETAILED  INSTRUCTIONS  for  easy  in- 
stallation with  rnifiimum  time  and  equip- 
ment 

BAND  COVERAGE  flexibility  provides 
up  to  1  MHz  coverage  for  most  PLL 
chassis. 

PRICES  Low  cost  prices  range  from 
$8.00  to  $50,00 

All  kits  are  in  stock  including 
several  different  FM  kits. 
FREE  CATALOG  Write  or  call  today. 

+n     INDEPENDENT 
CRYSTAL  SUPPLY  COMPANY 

P.O.  Box  183 

Sandwich,  Ma,  0256M183 
(617)888-4302 


You  can  pay  more  — 
But  you  can't  get  more! 


Mode  til  16K 

Model  III  48K 
2  disc  &  RS232C 

$2100 


ftC3£££QKfr 


c 

Color  Computer  4  K 

$310 

w/16KExt  Basic 

$459 

BUY  DIRECT  These  are  just  a  tew  of  our  great 
offers  which  include  Printers.  Modems  Com- 
puters. Peripherals.  Disc  Drives,  Software  and 
more,      can  toll  free  1-M0-J4S-B124 

We  have  the  lowest  **  44a  COmiX/tOT 
possible  lull v  ^^^^^VlliK" 

warranted  prfces  ^l!!!?l,^ur  r,VN* 
and  a  full  complement 


of  Radio  Shack  Software 


free  catalog 

245 A  Graa*  Rood 


Uffi«fon  MA  0*440 
M7  •  4»6*  3193 
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CB.  TO  10  METER  KITS 

AMERICA'S  *  1  SOU1CE  lOt 
FM  —  SSI  —  AM 


1 


IN  STOCK— Kits  lor  most  CB,  Models 
New    10-meter    FM    Discriminator 
Board— fits  most  PLL  rigs.  Kit—  S  40: 
Assembled  and  Tested— S  50, 

Factory  Conversion — Your  Rig  or  Ours 

Mew  and  Used— FM  &  SSB 

C.B.S  now  in  stock— From  $90  to  S250 
LOW  COST— Prices  range  rrom  $10  00 
to  S50.00. 
FREE  CATAIOC— wriee  or  call  today 


AMERICAN  CRYSTAL  SUFPU  COMPANY 
r.O.  BOX  638 

WEST  YARMOUTH,  MA.  02673 
(617)771-4634  •<- 


73  Magazine  does  not  keep  subscrip 

tion  records  on  the  premises,  there- 
fore calling  us  only  adds  time  and 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73  Magazine 
Subscription  Dept. 
PO  Box  931 
Farmingdale,  NY  11737 


Thanh  you  and  enjoy  your  subscription 


RED  HOT  SPECIALS!! 


AZDE H  PCS  300Qr  2  merer 
KDK2025MKH  2mf?lef 
SANIEC  HT  l2D0.2'nei»rrianaheio 
JA  NE L  QSA  5  2  meter  pre  imp 
NEW  BEARCAT  20-20  SCANNER 
KAN  IRON  ICS  FIELD  DAY  1 1  Code  r«r 
ALL  MFJ  PRODUCTS  12%  0«  ItSt  (WiC* 
TEN  TEC  ARGOSY  TRANSCEIVER 
TEN- TEC  DELTA  TRANSCEIVER 
TEN-TECOMNI C  TRANSCEIVER 
t9B2  CALLBOOKS  tOVn  off  list  price 
KANTRONICS  MtCRO  RTT¥  SENDER 
SANTEC  ST  7.T440MHZ  Handhefd 
REGENCY  MICRO  SCANNER 
BENCHER  BLACK  PADDLES 


S26S  00 
2M0O 
2I4.W 
36  50 
27800 
34000 

neoa 
101.0,00 

25&00 

27&.00 

19900 

WOO 


Price  subject  fo  change  wtlicwf  notice 
SASE  to*  other  RED  HOT  SPECIALS,  new  and  usedL 


Ben  Franklin  Electronics 

115V*  N  Main       Hillsboro  KS  67063 
_        316-947-2269 


(111  I  II  Ul)  IN  I  i-.KN  V  1  IONA1 


CHECKING  INTO  "73"  TO  SHARE  OUR 


1982  AMATEUR  CALLBOOK  SPECIAL 


ir  BOTH  fof  S2&9S 


OnW  ST5  95  US  q<  Il«95  Fui*Jfln  — 

«Ua»  *■&'  tfvptk'vg  1  two*       J  doo*-i 

Zon»  7*     S3  00      «2  so 
a&r*  6  9      U  M      13  00 

■d  t*H«j  OUM  CTtMt  TO  *DU  *T  OVEh  SO  «*Mf  IITI  **«  vIAH 

vn>*ui  H  GutD  vOu  CHtCMD  **!••  ut  »0* 

^-FT  *MJ  •  - 

.    Ct**Fft*!l  "LtlMAH     *vi  VUUN6.  TX« 

[  rtiAc  jane*  htMMiu  j,hp:--p,m  AMrxtrwm  tiOtun  akd- otwhs 

WE  STOCK  EVERY  KINO  OF  WIHE  THE.  A.MAI  L- UN  NEEDS, 
BV  BELDtN  <nlwn 

CRYSTALS  FRE£H  CUT  TO  VOUR  ORDER  f  ROM  M.0G 


•*CUSTOWMi 
CB  TO  10  METER  CO*ivEftSlO*tf  fROM 


fAMDARD  BETTER 


CERTIFIED  COMMUNICATIONS 


-^321 


WE  CONVERT  OVER  190  MODELS  ***>  AMD  UP 
AND  56  L  L  NEW  US  ME  Tf  fl  RiGS  ElTH  0OU4LE 
WARRAN  T  -r  F  ROM"  St  ?t  00 

AtR  FO*  QUOTt.  CATALOG   CQftvEflStOM  WQQKL.il 
CtSL  UMTLtt  ^InClUQC  *a  c*niiv  Oft  INFORMATION. 

jrs  h^j«  rw  youfl  WHiLt  to  Call  Of*  i#ftvr£ 


MlllMlH»M|H\MmV  VI 


■*«fc.  WJi  ^i 


r+ffflbMKt    4Pl''  ■  ■9*  1  J" 


I  n*ii4UU  Birvd  Scinrttt 

Kenwood  TR 240©  srops  4"d  locus  on  busy  or  Hops 
and  resumes  when  earner  drops  Conl rolled  by  t*ey 
board,  no  switches  to  add  Installs  easily  insid*  rigr  si* 
simple  connecuons,  no  modifications  Do#s  not  use 
Space  provided  for  PL 
Assembled— $24  U5         Kit — tl4  95 

TR-9000  Mimar?  S«-nn«r 

for  Kenwood  TR-9000  scans  5  memory  cftanriel*  Stops 
on  busy  and  resumes  *f>en  earner  drops  Uses  existing 
conirors  No  sw itches  to  add   '"stisis  easily  tnixde  rig 
See  product  review  Sept  «ssue  T3  M*g*i*r*e 
AssemtJlftd— 139  95 

IC'280  Banp  Scanner— S29  9S 

M  •  m  ury  Sea  nne  r  —  (39.9  5         bol  h  for  SS9  30 

'  Scanners  do  not  ftffacl  normal  riQ  operation 
"  Digital  readouts  display  scanned  frequency 

*  All  scanners  are  easy  to  install  using  complete  and  de- 
tailed installation  instructions 

*  All  scanners  ASSEMBLED  *  TESTED  lexeep!  hill 

*  Satisfaction  Guaranteed1 

Sena  etiec*  or  money  order  to 


•  ^SOAN 


26151  W   Mary  Ann  fid  .  Antioch.  IL  &D0Q2 

include  II  50  postage  4  handling 
mmois  res  include  V*      stale  la* 


^21 


GO  MOBILE  WITH  YOUR  H.T.! 


MP 


O^ 


03 


pie 


War. 


*M 


&*&/ 


*A  unique  battery  eliminator" 

HANDITEK  Regulator  allows  constant  hand  rieid 

operaiiori  from  auto  DC  or  base  supply  with  no  mi- 

cad  drain  and  WITHOUT  RADIO  MODIFICATION? 

Model  t-lcom  IC2A/T;  K— TR  2400:  N-FT-2DBR 

V— FT-207R,  T— Simple  mod  for  Temp 

$24.95  PPD  in  USA.  CA  add  |1.50. 

.^460 

HANDITEK 

P.Q,  BOX  2205,  LA  RJENTE,  CA  9l?4B 

Icom— slides  on  bollom  of  radio 
Yaesu — tits  into  battery  compartment 
Kenwood — powered  thru  nailery  plug 


THE  HMR  II  ^ 

MICROWAVE  RECEIVER  SYSTEM 

24-  dB  GAIN  *  TUNABLE  2  I  TD  2-6  GH?  RANGE 

B  MONTH  WraRflaNn  *  COMPLETE-READY  ID  INSTALL 

PABTS  OF  HW«  II  AV*H>BL£  SEPARATELY 


M7995EACH 

FOB  De^VER 

7ibt 

SEND  CHECK.  MONEV 

ORDER  OR  CERTIFIED 

FUNDS  TO 

HMR 

PO  BOX  446668  «  AURORA. 

COLORADO  90044 

DEPT  MB 


FOR  THE  LOWEST  PRICE  ON  QUANTITY  ORDERS. 
COOt.  MC  Qfl  VISA  ORDERS  CALL 


^9        (303)020*9736 


MICROWAVE 
DISH 


24"  True  Parabolic 
Reflector 

12"  Focus 

Made  from  .050" 
Spun  Aluminum 

Approximately 
21  dBi  Gain 


$18.95 


*    15,00  »hlppln0  4  handling 
Indlmi*  r«idenla  pltttt 
idd  4%  i Jilts  tfli 


INDY  AMATEUR  SUPPLY 

PC  Box  421 

Indianapolis,  IN  46206 


***: 


this  publication 
is  available  in 
microTOfm 


University  Microfilms  International 


300  Noflh  Zeeh  Road 

Dept  PR 

Ann  Arbor.  Ml  48106 

USA 


16  Bedford  Row 
Depl  PR. 

London,  WC1R4E  J 
England 


MORSE  CODE,  BAUDOT  and  ASCII  RTTY 
FOR  THE  TRS-80       MODELS  I  and  III 

DISASSEMBLED  HANDBOOK  -  VOLUME  4 

no  RS-232C  interface  is  required 

8  10  800  WPM  Morse  transmii  pgm 
Adding  type  ahead  capabilities 
Morse  recerve  decoding  program 
Merging   +    12  prepared  messages 
Baudot  transmit  60-66-75-100  WPM 
Baudot  receive  for  above  speeds 
Merging   +   22  prepared  messages 
ASCII  transmit  program  110  Baud 
ASCII  receive  decoding  program 
Merging   ■+   22  prepared  messages 

SIS  [US]  per  copy  add  %2  shipping 
[14. 50 overseas  airmail | 

-GERMAN  &  FRENCH  LANGUAGE  EDITSONS- 

Morse.  Baudol  &  ASCII  on  disks  $49 
f*458         [Vol.  4  required  lor  instructions] 

RICHCRAFT  ENGINEERING  LTD. 

#1A  Wahmeda  Industrial  Park 
Chautauqua.  New  York  14722 

COD  orders  [US  only]  [716!  753-2654 


Criapt 

1 

Chapt 

2 

Chapt 

3; 

Chapt 

4: 

Ghapt. 

5: 

Chapt. 

6 

Chapt 

7 

Chapt. 

a 

Chapt 

9 

Chapt 

10: 

TRS-80®  DISCOUNT 


^313 


1*800-841-0860    Toumt 

MICRO  MANAGEMENT 

SYSTEMS  INC, 
DEPT,  NO,     1  3 

Downtown  Plaza  Shopping  Cerver 

nSC  S«ond  Av*    S  W 

Co^o   Georgia  31728 
412-377-7130  Go   fhont  No. 

Wrii«  For  Free  Catalog 


**See  Lisfot  Advertisers  On  page  130 
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CALL  TOLL  FREE 
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DAIWACN-720B 

SWR 

&  POWER  METER 

Tne  cross- needle  rosier  .ndcates  ootn  forward  po#er  ana  reflected  power  on  one 
meter  ana  SWR  if  read  directly  ar  me  po-nt  «ngre  ine  neeaies  Lnter^eci  Sotn  power 
iind  SWR  can  bo  chtcfeed  instant iv  *itriout  Ttne-cofisurTung  sensitivity  aofusfrnents 
—  awen  *nen  usmg  SSB 


'NAVS218  75 


SPECIALS149.95 


NEW        NEW 


NEW 


•nl  Hi    K    i.    ...    I     II 


I      i^,,Vl 


m 
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c 

CO 
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SONY  ICF-2001 

*  PM^AM/SSB/CWAwifie  3p#ctrurn  coverage  •  Dull -conversion  superheterodyne 
circuitry  pi  AM  assures  high  iensiiivity  and  interference  rejection  *  Quaru 
crystal,  phase  locked  loop  frequency  synthesis  for  all  bands  aaauras  the  utmost 
tuning  stability,  without  a  trace  of  tuning  don  •  Direct -access,  digital  tuning 
keyboard  and  LCD  cWgnai  frequency  readout  for  Quick,  key -touch  atetion  selec- 
tion— majitmum  accuracy  and  eaaa  of  use  ■  Manual  tuning  and  automatic  scan- 
ning fat  effoflle**  signal  searching  easy  DXmg  -  6^atat<m  presets,  pius  2  aux- 
iliary presets .  fpr  instant  reception  of  memonrad  stations  on  any  bano-plus  LOC 
memory  indication  *  $**tep  LED  s*g/iaf-suangtft  indicator  •  Local/Normal/DX 
sensrtivTty  selector  tor  AM  •  SSB/CW  compeneator  tor  k*M**ort*on  recep- 
tion *  Telescopic  antenna,  pius  external  antenna  included  •  4"  apaakat  lor  full, 
rich  sound  «  Slide-bar  bast  and  treble  controls  •  Sleep  timet— with  LCD 
readout— can  be  sat  in  10-mJnuta  increments  tor  up  to  90  minutes  of  play  oof  ore 
automatic  radio  shul^tf  •  Shoulder  strap  included  •  Integral  si  end  allows  IMt-up 
desk-top  placement  •  Tape  recorder  jack  allows  off-the-eir  recording  *  Night- 
light  for  LCD  illumination  CAL|_  FQR  QUR  NEW  LQW  pR|C£ 
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JIL  SX-200  Programmable  Scanner 


1   Type:  FM&  AM 

2.  Frequency  Range:  e)26— S7.995 
MHz  Fraq. Space  5k Hi:  b)  58—  88  MHi 
Freq  Space  t2  5hHz  c)  108— iaOMH2 
Freq  Space  S  kHz:  d)  3*0— 51 4  MHz 
Freq  Space  12.5  kHz 

3  Senstlivity:  fM  «i£6^t8D  Mnz 
0  *yV  S  N  120B  bi3a0—^t4MHztgyV 

N  i2dB   AW    atfft-  ISO  MHi  t  OuV 
SN  1006  U^360-^T4  MHz  2  OuV  SN 

tOdB 

4  Selectivity ;  FM    Mo r e  than  m  dB  at  • 

26  kHf    AM   .More  than  60  dB  at  -  iB 


5,  Audio  Output:  2  Walts 

6.  External  Speaker  Impedance:  4— B 
Ohms 

7  Power  Supply:  12V  DC  nnchjoad) 
8.  Antenna  Impedance  50  —  75  ohms 
Whip  of  External  Antenna  wrtn  lO  Dx 
GoniFBJ|2QdBATT 

^.Frequency  Stability:  26  -  tao 
MHz  wittwi  300  Hi  380  -  514 
tyHz  wittim  i  KHz  tai  normal  tern- 
p&ratu'e  i 

NAV  S499.95 


Low,  Low  Prices 
On  Apple  Computers  &  Accessories 

"Interlace  To  Your  Transceiver 
ForRTTYOrCW" 


o 

m 

O 

in 


the  JIL  SX-100" 


kHz 

INTRODUCTORY  SPECIAL  $389.95 


"Our  Most  Popular  Scanner       16  Channels  30-54  MHz;  140-160 

MHz:  410-514  MHz   Digital  Clock 
Date  Disptay    HO  V,  AC  or  12- 
16  V  DC 

Seek  Rate  Fast  10ch/sec 
Stow    5ctvsec 
Bngti*  Greea  9  Digit  frequency  Dis- 
play    Ext     Antenna   Jack     Ext 
Speaker  Jack  Large  Top  Mounting 
Bracket  Scan  Rate  Fast  SelVsec 

Slow  4ctvsec 
Scan  Delay  Time  Variable  0-4  sec 

UNBELIEVABLY  PRICED 
AT  ALOW  $1 9995 


O 

z 

o 


'  NAV  $399.00 


Call  for  Discount  Prices. 


Computer 


AMDtK 

APPLE 

ATARI 

BASE  2 

CENTRONICS 

COMWODOflE 

DC  HAVES 

HAZELTINE 

L6EDEX 


MACAOTRONICS 

MAXELL 

MICROSOFT 

MOUNTAIN  HARDWARE 

NEC 

NQRTHSTAR 

PANASONIC 

SANYO 


A V ANT  I 
BASH  BOOKS 
BEAACAT 
BENCHER 
CALL  BOOK 
CUSHCflAFT 
DAIWA 
DENTRON 


Amateur  Radio 

DRAKE 

ETO 

HUSTLER 

HYGAIN 

ICOM 

KANTRONICS 

KENWOOD 


> 
Z 
H 


o 

m 


SYNCOV 

Call  For  The  Many  Unadvertised  Specials 


PRICES  SUBJECT  TO  CHANGE  AND  AVAILABILITY 


TRADE 


yom . .  .v: 


MIRAGE 

PANASONC                   \          / 

SHURE 

TEMPO 

#     i\ 

TELEX 

acmnam         flw 

TRAC 

YAESU 

?-'-L  ±.'  J,r>\± 

ANTENNAS      ^ 

we  export        •"  a 

o 

z 


lk 


€L€€Tft@INIII€S 

1840  "0M  Street      Lincoln,  Nebraska  68508 
In  Nebraska  Call  (402)  476-7331 


'Nationally  Advertised  Value 


V/SA 
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Why  use  their  flexible  discs: 

Athana,  BASF,  Control  Data,  Dysan,  IBM,  Maxell,  Nashua, 
Scotch,  Shugart,  Syncom,  3M,  Verbatim  or  Wabash 

when  you  could  be  using 


for  as  low  as  $1.94  each? 

Find  the  flexible  disc  you're  now  using  on  our  cross  reference  list... 

then  writedown  the  equivalent  Memorex  part  number  you  should  be  ordering. 
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Memorex  Flexible  Discs.. .The  Ultimate  in  Memory  Excellence 


emir 


Quality 

M am&r ox  means  qua W y  produces  tha(  you  can  depend  on 
Quality  control  at  Mo  mo/ a*  means  starting  with  1n<  best 
maternn  avtitabto,  Co-nlinual  surveillance  throughout  I  he 
etitir*  manufadunng  proc***-  The  benefit  of  Meirvo^e^s  years 
<rf  experience  hi  magnetc  media  production,  resulting,  lor 
instance,  in  propnetafy  coating  formuiationa.  The  mosisophcs- 
ticaTod  lesti rrg  procodu^ea  youll find  any*n ere  in  r he  Oos i  ne ss 


1 0O  Pare  en  t  Error  Fi 
Each  and  every  Memorex  Flexible  Disc  is  certified  to  be  TOO 
percent  error  free.  Eacri  track  of  each  Flexible  disc  is  lasted. 
Individually,  lo  Memorex' s  slrlngenl  standards  at  excel  la  nco. 
They  toil  signal  amplllude.  resolution,  low-pass  nioduletron, 
Qven^rtle,  missing  pulie  error  and  exlra  pulse  error.  They  are 
torQue-tesied,  and  tompelilively  tested  on  drives  evaJIsbie 
trorrt  almost  every  ma)or  drive  manufacturer  m  I  he  inrJuStry 
including  drrvea  thai  Memorex  manutacturefs.  Rigid  quality 
audrt*  are  butt!  into  every  step  of  the  manufacturing  prooaaa 
and  stringent  testing  result  in  a  standard  of  excellence  met 
you,  our  customer,  of  a  quality  product  designed  for 
data  reliability  and  consistent  lop  performance 


Cuito  mar  Orient  ad  Packaging 

Memorex's  comm<tmen(  to  excellence  does  not  Hop  with  a 
quality  product  They  are  proud  of  their  flexible  discs  and  they 
package  I  hem  with  pride.  Both  I  heir  packaging  and  their 
labeling  have  been  designed  with  your  ease  of  identification 
and  uae  In  mind,  The  desk-top  box  containing  ten  discs  is 
convenient  for  tilino  and  storage,  Bolh  box  labels  and  jacket 
labels  provide  full  inlormalion  on  compatibility,  density,  sec- 
toting,  and  record  leng I h  Envelopes  wr|h  multi-language  care 
and  handling  instructions  and  color- coded  removable  labels 
are  included.  A  write-oroiect  Feature  is  avsuHbte  lo  peovide 
data  tecwniy. 

Full  One  Year  Warranty  —  Your  Assurance  of  Quality 

Memof oa  Flexible  Discs  m%U  be  replaced  by  Memorei  if  they 
are  found  lo  be  defective  in  materials  or  workmanship  within 
one  year  of  the  date  ol  purchase,  Other  lhan  replacement. 
Memorex  will  not  be  responsible  for  any  damages  or  losses 

(Including  consequential  damages)  caused  by  the  use  ol 
Memorex  Flexible  Discs 


Quantity  Discounts  Available 

Memorex  Flexible  Discs  a  re  pecked  10  discs  to  a  carton  and 
1 0  cartons  to  a  case.  Please  order  only  m  met  amenta  of  1 00 
units  for  Quantity  100  pricing.  We  are  also  willing  lo  accoilt* 
modate  yoursnialler  orders.  Quantities  lees  than  1 00  units  are 
available  in  increments  of  10  units  at  a  10%  surcharge 
Quantity  discounts  are  also  available,  Order  500  or  more 
discs  at  the  same  time  and  deduct  i<V  t  OQO  or  more  saves 
you  2%,  2,000  or  more  saves  you  3%.  5,000  or  mono  saves  you 
4%;  1 0.0O0  or  more  saves  you  5%,  25,000  or  more  saves  you 
5%,  SO .000  or  more  saves  you  7%  and  100,000  or  more  di^cs 
earna  you  an  8%  discount  off  our  super  low  quantity  1 00  price, 
Almost  all  Memorex  Flexible  Discs  are  Immediately  available 
Irom  CE.  Our  warehouse  facilities  are  equipped  lo  help  us  get 
you  the  quality  product  you  need,  when  you  need  It  If  you  need 
further  assistance  to  find  the  flexible  disc  that's  right  for  you. 
call  Hie  Memorex  compatibility  hothne  Dial  800-S38-S0e0 
and  ask  lor  the  Me*  rtM#  d&sc  ftofrtn*  extension  0097  In  California 
rJal  600-67 2-352 5  extension  0497 

Buy  urtth  Confidence 
To  get  me  fasten  <Jeii**ry  ►fomCEJywf  I 
or  phone  your 4xOi"0i'»oiy*oi3iir  Contpui*^  Products  Di«non  Be  sure 
lo  calculate  vour  prfe*  using  the  C*  once*  to  tNs  ad  Michigan  residents 
ptesse  add  4%  ulet  in*  written  purcrtaaa  orders  sre  sccepied  Irtnti 
approved  •goYEimmanl  ngencfSi  and  molt  wall  rated  llrmi  fll  b  10% 
BurcMrgs  'nr  not  10  hilling.  All  sslat  are  SUtljecl  lo  evnitsbility, 
Qtcnpinn-ce  and  verification.  AM  lalei  are  MneL-  Prlci,  le-f^i  and 
np&ciP>cJStlon,s  are  lubjecl  to  change  VfUhciLiI  notice.  Oui  of  iitoch  Items 
win  tw  &Laced  on  backorder  eutomiiiJEBUy  unlets  CE  n  inalnucted 
diHetantiy  Minimum  ord«'  450  00.  Ini  ern»r»oriBi  orders  are  invited  with 
a  E20  00  »w**roa  Iqpt  eoeciBl  handlrnu  in  addition  loi^ippfi^  ehgrge* 
AH  en«VHnts  are  FOB  Ann  Aftxx  Vc^in  No  COOi  t^Mtr  Won- 
eajgiidaa4S9*aMBA0h«eAArequre  bank  dearwe. 

liei  emsTs  to  Cwn^uRkaoMi  Ctemunite.  Bm  1002.  Ann 
Arbor.  Mic^^an  *3iCO  USA,  Ado  WOO  per  case  ex  cMnaHaseol 
TOO  S  inch  cSsca  or  MOO  per  esse  of  100  SVinch  nwrdien  for 
UPS  grow  shipptng  and  tiimUnn,  a>  Ike  conenentaJ  (J  S A.  tt  you 
nave  a  Master  Card  g*  Vma  canl  you  may  caH  inyt-m*  and  place 
a  credit  card  cvdar  Onset  toO-rree  m  tn#  United  Stales.  Caji 
anyiima  eoo-5? f -«14  11  you  ire  outvde  Ihe  u.S  or  in  Michigan, 
dlsl  313-994-4444  Dealer  Inqulrfee  Invited.  Ail  order  tines  at 
Communication*  Electronics  are  stalled  24  hours. 

Copyright  *1  sat  Communloafioni  Electron  lea" 


Order  Toll-Free! 
(800)521-4414 

an  Michigan  pi  3)  994^*444 


For  Data  Reliability — Memorex  Flexible  Discs 


TM 


COMMUNICATIONS 
ELECTRONICS"  ^ 


Computer  Products  Division 

854  Phoenix  □  Box  1 002  □  Ann  Arbor,  Michigan  46 1 06  USA 
Call  TOLL-FREE  [BOOt  521-4414  or  outside  U.S.A.  (313)  904-4444 


e 


rSM^Z 


(602)  242-3037 
(602)  242-8916 

2111  W.  CAMELBACK  ROAD 
PHOENIX,  ARIZONA  85015 


^-^*  electronics 

Introducing 
TVRO  CIRCUIT  BOARDS 

Satellite  Receiver  Boards— Now  in  Stock 


DUAL  CONVERSION  BOARD $25.00 

This  board  provides  conversion  from  the  3.7-4.2  band  first  to 
900  MHz  where  gain  and  bandpass  filtering  are  provided  and, 
second,  to  70  MHz.  The  board  contains  both  local  oscillators, 
one  fixed  and  the  other  variable,  and  the  second  mixer.  Con- 
struction is  greatly  simplified  by  the  use  of  Hybrid  IC  amplifiers 
for  the  gain  stages. 


SIX  47pF  CHIP  CAPACITORS 

For  use  with  dual  conversion  board . 


$6.00 


70  MHz  IF  BOARD. $25,00 

This  circuit  provides  about  43dB  gain  with  50  ohm  input  and 
output  impedance.  It  is  designed  to  drive  the  HOWARD/ 
COLEMAN  TVRO  Demodulator.  The  onboard  bandpass  filter 
can  be  tuned  for  bandwidths  between  20  and  35  MHz  with  a 
passband  ripple  of  less  than  Vz  dB.  Hybrid  IC's  are  used  for 
the  gain  stages, 


DEMODULATOR  BOARD $40.00 

This  circuit  takes  the  70  MHz  center  frequency  satellite  TV  sig- 
nals in  the  10  to  200  millivolt  range,  detects  them  using  a  phase 
locked  loop,  de-emphasizes  and  filters  the  result  and  ampli- 
fies the  result  to  produce  standard  NTSC  video.  Other  outputs 
include  the  audio  subcarrier,  a  DC  voltage  proportional  to  the 
strength  of  the  70  MHz  signal,  and  AFC  voltage  centered  at 
about  2  volts  DO. 

SINGLE  AUDIO „  $15.00 

This  circuit  recovers  the  audio  signals  from  the  6-8  MHz  fre- 
quency, The  Miller  9051  coils  are  tuned  to  pass  the  6-8  MHz 
subcarrier  and  the  Miller  9052  coil  tunes  for  recovery  of 
the  audio. 

DUAL  AUDIO $25-00 

Duplicate  of  the  single  audio  but  also  covers  the  6,2  range. 

DC  CONTROL .  .  $15.00 


SEVEN  .01  pF  CHIP  CAPACITORS 

For  use  with  the  70  MHz  fF  board .  . 


$7.00 


SPECIAL  SET  OF  FIVE  BOARDS. $100.00 

INCLUDING  DUAL  AUDIO  (2  single  audio  boards) 


1900  to  2500  MHz  MICROWAVE  DOWNCONVERTER 

MICROWAVE  RECEIVER  This  receiver  is  tunable  over  a  range  of  1900  to  2500  MHz  approximately,  and 
is  intended  for  amateur  use.  The  local  oscillator  is  voltage  controlled,  making  the  l,F.  range  approximate- 
ly 54  to  88  MHz  for  standard  TV  set  channels  2  thru  7. 

P.C.  BOARD  with  DATA         1to5     $15.00         6  to  11     $13.00         12  to  26         $11.00         27 -up     $9.00 

P.C.  Board  with  all  parts  for  assembly $49.99     P.C.  Board  with  all  chip  caps  soldered  on . . .  $30.00 

P.C.  Board  with  all  parts  for  assembly  P.C.  Board  assembled  &  tested $69.99 

plus  2N6603 $69.99     P.C.  Board  assembled  &  tested  with  2N6603$79.99 

HMR  II  DOWNCONVERTER  with  Power  Supply,  Antenna  (Dish)  &  all  Cables  for  installation.  180  Day  Warranty. 

1to5         $150.00  6  to  11         $140.00  12 -up         $125.00 

YAGI  DOWNCONVERTER  with  Power  Supply,  Antenna  (Yagi)  &  all  Cables  for  installation.  90  Day  Warranty. 

1  to  5         $1 50.00  6  to  1 1         $140.00  1 2  -  up         $125.00 

YAGI  DOWNCONVERTER  as  above  but  Kit.  (NO  CABLES)  With  Box. 

1to5         $125.00  6  to  11         $115.00  12-  up         $100.00 

HMR  II  DOWNCONVERTER  as  above  but  Kit.  (NO  CABLES)  With  PVC. 

1to5         $125.00  6to11         $115.00  12-up         $100.00 


SPECIAL  NEW  STOCK  OF  CARBIDE  DRILL  BITS— YOUR  CHOICE  $1.99 


1.25mm 

1.45mm 

3.2mm 

3.3mm 

1/8 

3/16 

5/32 

7/32 
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Start  taking  calls  in  curious  places  with  the 
revolutionary,  new  Cordless  lo&cem  °  Phone 

Special  Purchase— The  Sbcobf*  Cordless  Telephone! 

We  are  pleased  to  announce  the  Escort  Mark  III  is  now  available 
at  special  pricing.  We  bought  the  manufacturer's  entire  inventory-- 

and  we  are  passing  the  savings  on  to  you! 

The  Escort  Mark  111  was  originally  designed  to  retail  for  $199,95.  Now,  we 

suggest  a  retail  price  of  $169.95  to  $189.95.  Or,  you  can  move  them 

out  at  $149.95.  In  any  event,  you'll  like  the  profit  margins. 


QUANTITY 

1 — 2  units 

3 — 5  units 

6 — 11  units 

12 — 23  units 


DEALER  PRICE 

69.75  each 
64.50  each 
62.50  each 
60-75  each 


GROSS  PROFIT  AT  $149.95 

53% 
57% 
58% 
59% 


On  all  orders  of  12  or  more,  we  pay  the  freight!  This  is  your  opportunity 
to  stock  up  for  the  Christmas  buying  season.  These  are  ideal  gift 

items,  that  will  really  move  out! 


VHFDUPLEXERS 

This  duplexer  was  made  for  RF  Harris  Mobile 
Phones  and  Two  Way  Radios.  These  duplex- 
era  can  be  used  in  any  mobile  phone  or  two 
way  radio  system,  along  with  having  the  ca- 
pabilities to  be  modified  for  UHF  use.  The 
physical  dimensions  are  3  3/5 "  Long,  4  2/5" 
Wide,  and  1  1/10"  Deep.  The  approximate 
weight  is  18ozJ1  lb.2oz»  PRICE  $74.99 


Operates  as  a  regular  telephone  on  i  ouch  -tone  or 
rotary  dial  systems 

Range  up  to  300  feet 

Ni-Gad  rechargeable  batteries  included 
in  telephone 

Charger  built  into  base  transmitter 

Simple  plug-in  installation! 

High-performance  antenna 

Full  duplex,  answer  and  dial  out 

Full  FCC  approval 

Exactly  As  Shown 


Toll  Free  Number 
800-5284180 
(For  orders  only) 


0 


# 


/ 


€8 


.  * 


#* 


HOW  WE  CUT  THE  CORD. 

The  new  Cordless  Phone 

works  on  a  simple, 
highly  sophisticated  principle, 
A  small  base  station  plugs  into 
your  regular  phone  jack,  and 
an  electrical  wall  outlet.   The 
base  station  then  transmits 
any  in-  or  out-going  call  to  the 
handheld  receiver,  anywhere 
up  to  300  feet. 


o^tGi\x  electronic* 


1 

"FILTERS" 

Collins  Mechanical  Filter  #526 

i-9724-OlO  Model  F455Z32F 

455KHz  at  3.2KHz  Wide. 

$15.00 

Atlas  Crystal  Filters 

5.52-2.7/8        5.52MHz/2.7KHz 

wide  8  pole 

5.595-2.7/8/U     5.595MHZ/2. 

7KHz 

wide  8  pole  upper  sideband 

5.595-.500/4/CW    5. 595MHz/. 500KH 

z  wide  4  pole  CW 

5.595-2.7/LSB     5.595MHz/2.7KHz 

wide  8  pole  lower  sideband 

5. 595-2. 7 /USB     5.595MHZ/2. 

7KHz 

wide  8  pole  upper  sideband 

5.645-2.7/8       5.645MHz/2. 

7KH2 

wide  8  pole 

Your 

Choice 

9.0SB/CW         9.0MHz/  8  pole 

sideband  and  CW 

$12.99 

Kokusai  Electric  Co.  Mechanics 

il  Fi 

Iter  #MF-455-ZL-21H 

455KHz  at  Center  Frequency  of 

453. 

5Kc  Carrier  Frequency  of  455Kc  2.36Kc 

Bandwidth 

$15.00 

Crystal  Filters 

Nikko       FX-07800C 

7 . 8MHz 

10.00 

TEW         FEC- 103-2 

10.6935 

10.00 

Tyco/CD     001019880 

10.7MHz  2  pole  15KHz  Bw.  Motorola 

#48D84396K01 

Thru  #48D84396K05 

4.00 

Motorola     4884863 B01 

11.7MHz  2  pole  15KHz  Bandwidth 

5.00 

PTl         5350C 

12MHz  2  pole  15KHz  Bandwidth 

5.00 

PTI         5426C 

21.4MHz  2  pole  15KHz  Bandwidth 

5.00 

CD         A10300 

45MHz  2  pole  15KHz  Bandwidth  (For 

Motorola 

Communications  equipment) 

5.00 

Ceramic  Filters 

Murata      BFB455B 

455KHz 

$  2.40 

CFM455E 

455KHz  +-  5.5KHZ 

6.65 

CFM455D 

455KHz  +-  7KHz 

6.65 

CFR455E 

455KHz  +-  5.5KHz 

8.00 

CFU455E 

455KHz  +-  1.5KHz 

2.90 

CFU455G 

455KHz  +-  lKHz 

2.90 

CFW455D 

455KH2  +-  lKHz 

2.90 

CFW455H 

455KHZ  +-  3KHz 

4.35 

SFB455D 

455KHZ 

2.40 

SFE10.7 

10.7MHz 

2.67 

SFG10.7MA 

10.7MHZ 

10.00 

Clevite     T0-01A 

455KHz 

5.00 

T0-02A 

455KH2 

5.00 

Nippon      LF-B4/CFU455I 

455KHz  +-  lKHz 

5.80 

LF-B6/CFU455H 

455KHz  +-  lKHz 

5.80 

LF-C18 

455KHz 

10.00 

Tokin       CF455A/BFU455K 

455KHZ  +-  2KHz 

4.80 

Matsushira   EFC-L455K 

455KH2 

7.00 

ROTRON  MUFFIN  FANS  Model  Mark  4/MU2A1 

These  Tans  are  new  factory  boxed  115vac  at  14watts  50/60cps.  Impedance 

Protected-f 

■■ 

CFM  is  88  at  50cps  and  105  at 

60c;: 

>s. 

$  7.99 

SPECTRA  PHYSICS  INC.  Model  088  Her 

le  Laser  Tubes. 

Power  output  1.6mw.     Beam 

Dia. 

.75mm.     Beam  Dir.  2.7mr.     8Kv 

starting  voltage 

68K  ohm  lwatt  ballast    lOOOvdc  +-100vdc    3.7ma.     TUBES  ARE 

NEW 

S59.99 
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"AMPLIFIERS" 


AVANTEK  LOW  NOISE  AMPLIFIERS 


Models 
Frequency  Range 

Noise  Figure 

Voltage 

Gain 

Power  Output 

Price 


UTC2-102M 

30  to  200MC 

1.5dB 

+15vdc 

29dB 

ldB  Gain  +7dBm 

$49.99 


AP-20-T 

200  to  400MC 

6.5dB 

+24vdc 

30dB 

ldB  Gain  +20dBm 

$49.99 


AL-45-0-1 

450  to  800MC 

7dB 

-6vdc  @  +12vdc 

30dB 

ldB  Gain  -5dBm 

$49 . 99 


AK-1000M 

500  to  1000MC 

2.5dB 

+12vdc  @  -12vdc 

25dB 

ldB  Gain  +8dBm 

$69.99 


Mini  Circuits  Double  Balanced  Mixers 

■^ «. urn-   »■  ■-.   ■  ■  -  ■      ^ 

Model  RAY- 3 

Very  High  Level  (+23dBm  LO)  70KHz  to  200MHz  LO.RF.DC  to  200MHz  IF 

Conversion  Loss.dB  One  Octave  From  Band  Edge  6Typ./7.5Max.  Total  Range  6.5Typ./8Max. 

Isolation, dB  Lower  Band  Edge  To  One  Decade  Higher  (LO-RF/LO-IF)   55Typ./45Min.  Mid.  Range 

(LO-RF/LO-IF)   40Typ./30Min.   Upper  Band  Edge  To  One  Octave  Lower  (LO-RF/LO-IF)   30Typ./ 

25Min. 

Price  $i£4. 99 

Model  TSM-3 

Standard  Level  (+7dBm  LO)  . 1MHz  to  400MHz  LO.RF.DC  to  400MHz  IF 

Conversion  Loss.dB  One  Octave  From  Band  Edge  5.3Typ./7.5Max.  Total  Range  6.5Typ./8.5Max. 

Isolation, dB  Lower  Band  Edge  To  One  Decade  Higher  (LO-RF/LO-IF)   6OTyp./50Min.  Mid.  Range 

(LO-RF/LO-IF)   50Typ./35Min.   Upper  Band  Edge  To  One  Octave  Lower  (LO-RF/LO-IF)   35TYP./ 

25Min. 

Price  $11.99 

Hewlett  Packard  Linear  Power  Microwave  RF  Transistor  HXTR5401/35831E 


— — B^H-^ 


Collector  Base  Brakedown  Voltage  at  Ic=100ua 
Collector  Emitter  Brakedown  Voltage  at  Ic=500ua 
Collector  Cutoff  Current  at  Vcb~15v 
Forward  Current  Transfer  Ratio  at  Vce=15v,Ic=15ma 
Transducer  Power  Gain  at  Vce=18v,Ice=6Qma*F=2GH2. 
Maximum  Available  Gain  at  Vce=18v Jc=60ma,F=lGHz/F=2GH2 
Price  $29.99 


35volts  min. 
30volts  min. 
lOOua  max* 
ISmin^Qtyp^Smax 
3dBnrin»4dBtyp 
14dB  typt8dB  typ 


Motorola  RF  Power  Amplifier  Modules 


Model 

MHW612A 

MHW613A 

Frequency  Range 

146  to  147MHz 

150  to  174MHz 

Voltage 

12.5vdc 

12.5vdc 

Output  Power 

20watts 

30watts 

Minimum  Gain 

20dB 

20dB 

Harmonics 

-30dB 

-30dB 

RF  Input  Power 

400mw 

500mw 

Price 

$57.50 

$59.80 

Toll  Free  Number 

<5Jfc  J 

800-528-0180 

oM 

(For  orders  only) 

V— f 

MHW710 

400  to  512MHz 

12.5vdc 

13watts 

19.4dB 

40dB 

250mw 

$57.50 


MHW720 

400  to  470MHz 

I2.5vdc 

20watts 

21dB 

40dB 

250mw 

$69.00 


"U 
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"TRANSISTORS" 


WATKINS  JOHNSON  WJ-M62  3.7  to  4.26Hz  Communication  Band  Double  Balanced  Mixer 


$100.00 


SSB  Conversion  Loss  4.9dB  Typ.  6dB  Max.  fR  3.7  to  4.2GHz 

5.5dB  Typ.  6.5dB  Max.  fl  DC  to  1125MHz  fL  fR 

fl  880MHz  fL  fR 
fR  3.7  to  4.2GHz 
4.9dB  Typ.  6dB  Max.   fl  30  to  1125MHz  fL  fR 
5.5dB  Typ.  6.5dB  Max.  fl  880MHz  fL  fR 


SSB  Noise  Fiqure 


Isolation 

fL  at  R 

fL  at  I 


Conversion  Compres 

Flatness 

Third  Order  Input 

Group  Time  Delay 

VSWR 


Min.  40dB  Typ.  fL  2.8  to  5.35GHz 

Min.  30dB  Typ.  fL  4.5  to  5.35GHz 

Min.  30dB  Typ.  fL  3.6  to  4.5GHz 

Min.  25dB  Typ.  fL  2.8  to  3.6GHz 

IdB  Max.  fR  Level  +2dBm 

.2dB  Peak  to  Peak  Over  any  40MHz  Segment  of  fR=3.7  to  4.2GHz 

Intercept  +lldBm  fRl=4GHz  fR2=4.01GHz  Both  at  -5dBm  fL=4.5GHz 

5ns  Typ.  .75ns  Max.  fR3.7  to  4.2GHz  fL  3480MHz         " 


30dB 
25dB 

20dB 
15dB 
sion 


@  +13dBm 


L-Port 
R-Port 

I -Port 


.25:1  Typ. 
.25:1  Typ. 
.4  :1  Typ. 
.5:1  Typ . 
.3  :1  Typ. 
.8   :1  Typ. 


2.0:1 
2.0:1 

2.0:1 
2.0:1 
2.0:1 
2.5:1 


fL  2.8  to  5.35GHz 
fR  3.7  to  4.2GHz  fL 
fR  3.7  to  4.2GHz  fL 
fI=100MHz 
fI=500MHz 
fI  =  H25MHz 


fR 
fR 


S6S/ATES  RF  Transi 

stors 

BFW92 

Motorola  RF  Transistor 
MRF901           2N6603 

Type, 

BFQ85 

Collector  Base  V 

20v 

25v 

25v 

25v 

Collector  Emitter 

V  15v 

15v 

15v 

15v 

Emitter  Base  V 

3v 

2.5v 

3v 

3v 

Collector  Current 

40ma 

25ma 

30ma 

30ma 

Power  Dissipation 

200mw 

190mw 

375mw 

400mw 

HFE 

40min.  200max. 

20min.  150max. 

30tnin.  200max. 

30min.  200max. 

FT 

4GH2  min.  5GHz 

max 

.1.6GHz  Typ. 

4.5GHz  typ. 

2GHz  min. 

Noise  Fiqure 

1GHz  3dB  Max. 

500MHz  4dB  Typ. 

1GHz  2dB  Typ. 

2GHz  2.9dB  Typ. 

Price 

$1.50 

$1.50 

$2.00 

$10.00 

National  Semiconductor  Variable  Vol  tag 

e  Regulator  Sale 

1 1 1 1  M  1 1 1 

'15/18/24 

LM317K 

LM350K 

LM723G/L 

LM7805/06/08/12/ 

1.2  to  37vdc 

1.2  to  33vdc 

2  to  37vdc 

5,  6,  8,12, 

,l5,18,24vdc 

l,5Amps 

3Amps 

150ma. 

lAmp 

TO-3 

TO-3 

T0-100/T0-116 

T0-220/T0-3 

$4.50 

$5.75 

$1.00  $1.25 

$1.17  $2.00 

P  &  B  Solid  State  Relays  Type  ECT1DB72 


•May  Be  Other  Brand  Equivalent 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


5VDC  Turn  On  120VAC  Contact  7Amps 

20Amps  on   10"xlOHx.062"  Alum. Heats ink  with 
Silicon  Grease  $5.00 


(fm^z  elect rorjjcfc 
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"MIXERS" 


WATKINS  JOHNSON  WJ-M6  Double  Balanced  Mixer 


LO  and  RF  0.2  to  300MHz 
Conversion  Loss  (SSB) 

Noise  Figure  (SSB) 

Conversion  Compression 


IF  DC  to  300MHz 
6.5dB  Max.  1  to  50MHz 
8.5dB  Max.  .2  to  300MHz 
same  as  above 
8.5dB  Max.  50  to  300MHz 
.3dB  Typ. 


$21.00 

WITH  DATA  SHEET 


■ 


NEC  (NIPPON  ELECTRIC  CO.  LTD. 

*       —  • 

NF  Min  F=2GHz  dB  2.4  Typ. 
F=3GHz  dB  3.4  Typ. 
F=4GHz     dB  4.3  Typ. 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic=10ma. 
Vcbo    25v    Vceo    llv    Vebo    3v    Ic 


NE57835/2SC2150  Microwave  Transistor 


MAG  F=2GHz 
F=3GHz 
F=4GHz 

GHz  4  Min. 
50ma.  Pt. 


dB  12  Typ. 
dB  9  Typ. 
dB  6.5  Typ 

6  Typ. 

250mw 


$5.30 


UNELCO  RF  Power  and  Linear  Amplifier  Capacitors 

These  are  the  famous  capacitors  used  by  all  the  RF  Power  and  Linear  Amplifier  manufacutures 
and  described  in  the  Motorola  RF  Data  Book. 


lOpf 
13pf 

14pf 
20pf 


22pf 
25pf 
27pf 
27.5pf 


30pf 
32pf 

33pf 
34pf 


40pf 


62pf 
80pf 


lOOpf 
120pf 
I80pf 
200pf 


250pf   1  to  lOpcs.   -60it  each 

820pf   11  to  SOpcs.  .50<t  each 

51  to  lOOpcs.  .40$  each 


NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 

Peak  Pt.  Current  ma.  Ip 

Valley  Pt.  Current  ma.  Iv 

Peak  Pt.  Voltage  mv.  Vp 

Projected  Peak  Pt.  Voltage  mv.  Vpp  Vf=Ip 

Series  Res.  Ohms  rS 

Terminal  Cap.  pf.  Ct 

Valley  Pt.  Voltage  mv.  VV 


MODEL  1S2199 

9tnin.   lOTyp.   Umax. 

1.2Typ.    1.5max. 

95Typ.  120max. 

480min.  550Typ.  630max. 

2.5Typ.  4max. 

1.7Typ.  2max. 

370Typ. 


1S2200   57'50 
9min.  lOTyp.  Umax. 
1.2Typ.  l.Smax. 
75Typ.  90max. 
440min.  520Typ.  600max 
2Typ.  3max. 
5Typ.  8max. 
350Typ. 


FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  4290B 

Input  Impedance  10  meg.,  Input  Capacity  6.5  to  12pf . ,  Division  Ration  (Volts/Div  Factor) 

10:1,  Cable  Length  4Ft.  ,  Frequency  Range  Over  100MHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 


MOTOROLA  RF  DATA  BOOK 

^ —  ■   —   i 

List  all  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 


PRICE   $7.50 


Toll  Free  Number 

800-528-0180 
(For  orders  only) 


cflM^z  electronic* 
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"SOCKETS  AND  CHIMNEYS" 


EIMAC 


SOCKETS  AND  CHIMNEYS 


SK110 

Socket 

$  POR 

SK406 

Chimney 

35.00 

SK416 

Chimney 

22. 

00 

SK500 

Socket 

330. 

,00 

SK506 

Chimney 

47. 

00 

SK600 

Socket 

39. 

,50 

SK602 

Socket 

56. 

00 

SK606 

Chimney 

8, 

,80 

SK607 

Socket 

43. 

.00 

SK610 

Socket 

44, 

.00 

SK620 

Socket 

45, 

,00 

SK620A 

Socket 

50 

.50 

JOHNSON 

TUBE  SOCKETS 

SK626 

Chimney 

SK630 

Socket 

SK636B 

Chimney 

SK640 

Socket 

SK646 

Chimney 

SK711A 

Socket 

SK740 

Socket 

SK770 

Socket 

SK800A 

Socket 

SK806 

Chimney 

SK900 

Socket 

SK906 

Chimney 

$  7.70 
45.00 
26.40 
27.50 
55.00 

192.50 
66.00 
66.00 

150.00 
30.80 

253.00 
44.00 


124-115-2/SK620A  Socket 
124-116/SK630A   Socket 


$  30.00 
40.00 


124-113    Bypass  Cap. 
122-0275-001  Socket 
(For  4-250A,4-400A,3-400Z, 
3-5002) 


CHIP  CAPACITORS 

.8pf 

Ipf 

l.lpf 

1.4pf 

1.5pf 

1.8pf 

2.2pf 

2.7pf 

3.3pf 

3.6pf 

3.9pf 

4.7pf 

5.6pf 

6 .  8pf 

8.2pf 


PRICES: 


I  to  10  - 

II  to  50  • 
51  to  100 


lOpf 
12pf 
15pf 

18pf 
20pf 
22  pf 
24pf 
27  pf 
33pf 
39pf 
47  pf 
51pf 
56pf 
68pf 
82pf 

99$ 
90c 
80c 


lOOpf* 

HOpf 

120pf 

130pf 

150pf 

160pf 

180pf 

200pf 

220pf* 

240pf 


300pf 
330pf 

360pf 
390pf 


430pf 

470pf 

510pf 

560pf 

620pf 

680pf 

820pf 

lOOOpf/.OOluf* 

1800pf/.0018uf 

2700pf/.0027uf 

I0,000pf/.01uf 

12,000pf/.012uf 

15,000pf/.015uf 

18,000pf/.018uf 


101  to  1000  ,60(t 
1001  &  UP    .35* 


*  IS  A  SPECIAL  PRICE: 


$  10.00 

10.00 

2/S15.00 


10  for  $7.50 
100  for  $65.00 
1000  for  $350.00 


WATKINS  JOHNSON  WJ-V907:  Voltage  Controlled  Microwave  Oscillator    $110.00 

Frequency  range  3.6  to  4.2GHz,  Power  ouput,  Min.  lOdBm  typical,  8dBm  Guaranteed. 
Spurious  output  suppression  Harmonic  (nf0),  min.  20dB  typical,  In-Band  Non-Harmonic,  min. 
60dB  typical,  Residual  FM,  pk  to  pk,  Max.  5KHz,  pushing  factor,  Max.  8KHz/V,  Pulling  figure 
(1.5:1  VSWR),  Max.  60MHz ,  Tuning  voltage  range  +1  to  +15volts,  Tuning  current,  Max,  -0.1mA, 
modulation  sensitivity  range,  Max.  120  to  30MHz/V,  Input  capacitance,  Max.  lOOpf,  Oscillator 
8ias  +15  +-0.05  volts  @  55mA,  Max. 


Toll  Free  Number 

800-528-0180 
(For  orders  only) 
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TUBES 


"TUBES" 


PRICE 


TUBES 


PRICE 


TUBES 


PRICE 


2E26 

$  4.69 

5721 

$200.00 

8462 

$100.00 

2K28 

100 . 00 

5768 

85.00 

8505A 

73.50 

3B28 

5.00 

5836 

100.00 

8533W 

92.00 

3- 500Z 

102.00 

5837 

100.00 

8560A 

55.00 

3-1000Z/8164 

300.00 

5861/EC55 

110.00 

8560AS 

57.00 

3CX1000A/8283 

200.00 

587  6A 

15.00 

8608 

34.00 

3X2500A3 

200.00 

5881/6L6 

5.00 

8624 

67.20 

4-65A/8165 

45.00 

5894/A 

45.00 

8637 

38.00 

4-125A/4D21 

58.00 

5894B 

55.00 

8647 

123.00 

4-250A/5D22 

68.00 

6080 

10.00 

8737/5894B 

55.10 

4-400A/3438 

71.00 

6083/AX9909 

89.00 

8807 

1000.00 

4-400C/6775 

80.00 

6098/6AK6 

14.00 

8873 

260.00 

4-1000A/8166 

300.00 

6115/A 

100.00 

8874 

260.00 

4CS250R 

69.00 

6146 

6.00 

8875 

260.00 

4X150A/7034 

30.00 

6146A 

6.50 

8877 

533.00 

4X150D/7035 

40.00 

6146B/8298A 

7.50 

8908 

12.00 

4X1 50G 

50.00 

6146W 

14.00 

8916 

1500.00 

4X250B 

30.00 

6159 

11.00 

8930/X651Z 

45.00 

4CX250B/7203 
4CX250F/7204 

45.00 

45.00 

6161 

J^   ^  f\   T 

70.00 
125.00 

8950 

10.00 

6291 

4CX250FG/8621 

55.00 

6293 

20.00 

6BK4C 

5.00 

4CX250K/8245 

100. 00 

6360 

4.00 

6DQ5 

4.00 

4CX250R/7580W 

69.00 

6524 

53.00 

6FW5 

5.00 

4CX300A 

99.00 

6550 

7.00 

6GE5 

5.00 

4CX350A/8321 

100.00 

6562/6794A 

25.00 

66J5 

5.00 

4CX350FJ/8904 

100.00 

6693 

110.00 

6HS5 

5.00 

4X500A 

100.00 

6816 

58.00 

6JB5/6HE5 

5.00 

4CX600J 

300.00 

6832 

22.00 

60B6A 

5.00 

4CX1000A/8168 

300.00 

6883/8032A/8552 

7.00 

6JM6 

5.00 

4CX1500B/8660 

300.00 

6884 

46.00 

6JN6 

5.00 

4CX3000A/8169 

300.00 

6897 

110.00 

6JS6B 

5.00 

4CX5000A/8170 

400.00 

6900 

35.00 

6JT6A 

5.00 

4CX10000D/8171 

500.00 

6907 

55.00 

6KD6 

5.00 

4CX15000A/8281 

700.00 

6939 

15.00 

6K66/EL505 

5.50 

4E27/A/5-123A/B 

40.00 

7094 

75.00 

6KM6 

5.00 

4PR60A 

100.00 

7117 

17.00 

6KN6 

5.00 

4PR60B/8252 

175.00 

7211 

60.00 

6LF6 

6.00 

KT88 

15.00 

7289/3CX100A5 

34.00 

6LQ6 

6,00 

DX362 

35.00 

7360 

11.00 

6LU8 

5.00 

DX415 

35.00 

7377 

67.00 

6LX6 

5.00 

572B/T160L 

44.00 

7486 

75.00 

6ME6 

5.00 

811 

10.00 

7650 

250.00 

12JB6A 

6.00 

811A 

13.00 

4  ^     jF\   A 

7843 

58.00 

"WE  ARE  ALSO 

LOOKING  FOI 

812A 
813 

15.00 
38.00 

7868 
7984 

4.00 
12.00 

TUBES  NEW/ US  ED  ECT." 

4624 

100.00 

-rfH.  ■^m    J^               ^K.    *™\ 

8072 

55.00 

WE  BUY  SELL 

OR  TRADE 

4665 

350.00 

8121 

50.00 

E  1  ^h       ^b-*  *■*            ^^  ^^  ^^  ^^ 

5551A 

100.00 

8122 

85.00 

5563A 

77.00 

8236 

30.00 

5675 

15.00 

8295/PL172 

300.00 

NOTICE  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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Toll  Free  Number 
800-528-0100 
(For  orders  only) 
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"TEST  EQUIPMENT 


15 


CMC 

Chu  s  fnin 

Alfred 

Meguro 

Gertsch 

Systran:  Donner 

Singer 

Measureventt 

MeasureoKnti 

Polar ad 

t.H. 

Itonsonto 

Military 


General 
Hewlett 
Hewlett 


Hid  10 

Packard 

Packard 


Hewlett  Packard 
Hewlett  Packjnj 
Hewlett  Packard 
Ntwltftt  Packard 
Hew!  nt  Packard 
Hewlett  ^actard 
Hewlett  Packard 
Hewlett  Packard 
Ke»mt  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
wewlett  Packard 
Keriett  Packard 
Hewlett  Rtejiri 
Hewlett  Paciard 
Hewlett  Packard 
iiewTett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Hewlett  Packard 
Tett  retili 
Hi  era  Tel 
TeLtronft. 


Z02J 

931 

8000/7051 

MSG-22fiZA 
FM3 

1D37/1291A 
SPA3/25A 

no 

*G-2 

no; 
rviou/ 


aosc 

23DA 
23DB 

24n* 
4101 

4311 
606A 

6080 
60BC 


60BF 
6L2A 

6  HA 
616A 
6161 

ei&A 

6iaB 

62DA 

62  3S 

626A 

628A 

K» 

3550A 

S245L 

5251a 

52  52  * 

«WB 

5Z54& 
5260A 

53Z7B 
0*5636 
4»i 
HSWftl 

11 


TEST   t^J^CiT 

AH  rw  1,'wrjl  Generator  195  to  Z70M*i 

AM  FM  Stone!  Generator  and  tin  tweeter 

100th*  to  53k  and  195  to  27CHc 

Heterodyne  Convert er  200  to  fZOOMc 

•Janitor 

Sweep  Network  Analyzer   EGOKHz  to  40Gc 

Standard  Signal   Generator  For  CE1 

Frequency  Meter  20   to   IQOOrte 

Frequency  Meter  0  to  SOWc  with  Plug  1**  to  BOBMt 

Spectrum  Analyzer  ]Kc  to  ?SMc  and  a  G-6  Campari  tnn 

Sweep  Generator  0  to   15Mc  and  PS- 19  Power  Supply 

Standard  Signal  Generator  75Hz  to  3SMc 

Standard  Deviation  Meter  25  to  IDOOMc 

Signal  Generator  2**0  to  *«JOMc 

Microwave  Swept  Oscillator  a  to  12.4fic 

Tie*  interval  Plug  En 

UP*4  Spectnaa  Analyzer   HJPfc  to  40£c  «Uh 

JEach  filter  F335/F336/F33?/F33B/F341/lF.ach 

Attenuator  CJM11/PH10/CH4OT  and  i£ach  Adapter 

UG12 3V/UG 1240/UG124 1/UG1Z4? 

Standard  Signal  Generator  16  He   to  SOMc 

Power  AinpllFfer  10  to  SOOMc  t.hjattf 

PowPr  Amplifier  10  to  SOGMc  A .  &watts 

Sweep  Generator  4.5  to  l?0Mc 

VTVK     to  700MHz 

SUA  Meter 

Power  Meter  IQ*C  to  40GC 

Signal   Generator  5O0I1  to  65#*£ 

Signal:   Generator  JO  to  *20Mc 

Signal  Generator  JQ  %a  48DMc 

Signal   fcneratQr  10  to  *80Mc 

Signal   Generator  10  to  «S5Mc 

Signal   Generator  450  to  X23QMc 

Signal    Generator  9Q0  to  2lDOMc 

Signal  Generator  1,1  to  4.2Gc 

Signal   Generator    \.&  to  4.2Gc 

Signal  Generator  3,8  to  7.6Gc 

Signal   Generator  3-8  to  7.66c 

Signal   Generator  7  to  HGc 

Teit  Set  5925  to  77 SOMc 

Signal   Generator  10  to  iSGc 

Signal   Generator  15  to  ZJSc 

Frequency  Doubler  26-5  to  40fc 

Portable  Test  Set 

Frequency  Counter  D  to  SflPfc 

Pi  tig  |n  For  aoove  20  to  lOONc 

Plug  Er  For  above  100  to  350Mc 

Plug   En  For  above  SO  to  SOflMc 

Plug  Ln  For  above  JQQWc  to  3Gc 

Frequency  Divider  to  t2.4Sc  For  above 

Plug   In   For  above  Time   Interval 

DVM  and  Frequency  Meter  to  SSOMc 

H  Band  Generator/Test  Set  7.1  to  fl.SGc 

Spectru*  Analyzer  Solid  State  IQMc  to  *0Gc. 

Microwave  Betel ver  to  «OGc  Digital   Readout 

Signal   Generator  ISQwz  to  bt&c 


450.00 

600,00 
200,00 
750.00 
800.00 

Z5O.0Q 
tSO.QO 
500-  Of] 

1500.00 
250. DO 
200.00 
500.00 

50,00 


00 
00 


,00 

or.- 

00 


Telonic  20Q3  Sweep/ Signal   Generator  5*^ 

3105  5  to   JSOQPt  Autop lei .2/3323  1   to  ZOOOMc  Ytrtapte  Mtrter,3J*3  RF /Output 
-.atwacor  50  onus, 3350  V  Detector  J36CA  Kate  Medy tat ton.33700iip1 ay  Prcoeittng, 


1800.00 
300,00 

400. 

aoo. 

400.00 

400.00 

250.00 

150.00 

FOO-00 

109.00 

500.00 

1S00.00 

ISW.00 

500,00 

SKJ.00 

4D0. 

500. 

400. 

500+ 00 

400.00 

500.00 

2000,00 

2500.00 

1000.00 

1000.00 

1D0O.0O 

100.00 

200.00 

350.00 

750.00 

1000,00 

100,00 

1500,00 

1000. 3D 

700D.OD 

9000. 00 

150.00 


1000.00 


Telonic  2001  Sweep/Signal  Generator  Systems 

33C13  5  to  5O0Mc  Sweep *3323   I  to  ZOOOrk   Variable  Warktr,3343  RF /Output  50  ohmtt3340 

HF  Output/Attenuator  SO  otimi,3350  RF  Detector, 3360A  Rate  Modulation .3370  Display 
Processing.  7so.oo 


3Wfa 


Ktrda 

■tarda 

Harda 

Harda 

Harda 

Nardil 

Narda 

Narda 

Harda 

Harda 

Harda 

Harda 

Harda 

Harda 

tarda 

Harda 

Harda 

•tarda 

Harda 

Harda 

Narda 

Harda 

Worsal 

PRD 

PUD 


p«o 

PRO 


PRO 

Quanta iron 

BLC 

Radar  Oes ign 

Sage 

Sage 

Sage 

Sperry  Micro!  in* 

Stoddart 

Systran  Donner 

Tefctronii 

Tehtronii 

Tektropli 

Tiktronla 

Telonic 

Tehscan 

Trinsco 

Havel Ine 

Mavellne 

Uavetefc 

Kelnicbel  Eng, 

m ' . .rowftve  Equipment 

Hanu^actu rt 

PRO 

Hewlett  Packard 
Hewlett  Packard 
He-lett  Packard 


Hewlett  Packard 


3004-20 

3032 

3033 

3039-20 

3040-20 

304 3- ZG 

3044 -?0 

3044B20 

3O4SC30 

4035 

Z20M/ 

22007/ 

22011/ 

EZ01?/ 

22377 

22536/ 

22539/ 

Z2540A/ 

22574 

22689 

22876/ 

.mob/ 

14064-30 

C101 

U101 

20SA 

5S5A 

13414 

W001 
16284 

5100 
A-Z6J0C 

DL536 

752-3 

2503 

7753-3 

12G1 

90515 

0BF.319A 

si 

52 

S50 
B170A 


HlCgQWAVE  COMPONENTS 

Directional   Coupler  4  to  IO&c  20dt 
Hybrid   . 95  to  2Gc  3dE 


4Gc  3dB 

Coupler  125  to  250Mt  20dB 
Coupler  240  to  SOOMc  2048 
Coupler  2  to  a&c  ZOdB 

Coupler  4    to   BGc   ZOdB 
Coupler  J, J  to  S>3Gt  20dB 
Coupler  7  to  12.4Gc  3CMB 


Hybrid  ?  to 

Oirect tonal 

Directional 

Directional 

Directional 

Directional 

Directional 

%brid   3dB 

304  3-20  Directional   Coupler   1.7  to  4Gt  20dB 

3043-30  Directional  Coupler  1.7  to  4Gc  30dB 

1003-10  Directional   Coupler  2  to  4Gc   1008 

3003-30  Directional   Coupler  2  to  *6c   304* 

Adapter  i  to  M  8.2  to  l2.4Gc 

4014-10  Directional  Coupler  3.8S  to  80s   lOdB 

tOlSClO  Directional  Coupler  7.4  to  t2Sc  lOdB 

4013C10  Directional   Coupler  2  to  4Gc   lOdB 

Directional  Coupler  2  to  4fic  lOdS 

Ofrectional  Coupler  15,8  to  17+3Gc 

4014C6  Directional   Coupler  3,95  to  €Oc  6dR 

4015C30  Directional   Coupler  7  to  12.*Gc  30dB 

Directional   Coupler  6  to   lOGc  30dB 

Variable  Attenuator  5. 85  to  S72Gc  D  to  fiDdB 

Variable  Attenuator   IJ.4  to  IBGc  0  to  6DrfB 

Slotted  Line  with  Probe  4  to  10£t 

Frequency  Meter  8.2  10   lOtk 

gif  Twi$t   IB  to  26.56c 

UBveowter  7  to  10.6£r 

Crista:!  Switch 

CO   12.4Gc 


00 
.00 

00 
00 


Thermistor  Mount  fl.2 

Rkidultub  Tuner 

Variable  Attenuator 

Oi  rec  1 1 ona 1   Coup 1 er 

Coupler 

Mi*er 

Directional   Coupler  4  to  &Gc   3dS 

Frequency  Meter  5,8fl  to  H-2Gc 

lOdfi  Attenuator 

Tunable  Detector  18  to  26. 5&c 
ling  Head 
img  Mead 

PulH  Senerttor  Head 

170  0**  Variable  Attenuator 
T0^17-14-5CD2  Bandptli  Filter 

5Vr250*S00-lAA  Tunable  ftandpais  filter  250  to  SODMc 
919C70100       SPOT  Switch 
601  Adapter  i   to  TNC  6.2  to   L2.4&C 

3009-LO  Directional   Coupler     A   to   lOGc   lOdB 

5070  0  to  ?Od&  Variable  Attenuator 

Z69J  +30  to  60dB  Vairable  Attenuator 


Model 
219/3302/ 
33021 /1106A 
BOSA 
805C 
SOW  with 


100.00 
150.00 

150.00 
150.00 
L25.00 
100-00 
100.00 
150.00 
125.00 
150,00 
100.00 
100.00 
100.00 
100,00 
35,00 
75.00 
AS.  oo 

75.00 
100.00 

126.00 

1D0.0O 

100. 
75. 

3  50. 

3QO. 

100.00 

125.00 
50.00 
75.00 
50,00 

125.00 
50.00 
50*00 
75.00 
25.00 
25.00 
50.00 

200.00 
35.00 

EO0.0Q 

Call 

Call 

Call 
50.00 
15.00 

250.00 
25.00 
35.  QQ 

100.00 
75.00 
50.00 

Price 


8D9B  wltti 


Description 

20  to   iOQTJUr 

Standing  wave  Detector  and  Matched  toad  1250.00 

Slotted  Lirtm  SOOWr  to  4GMj  200.00 

Slotted  Una  50QMH;  to  4SH;  «00.00 

8066  Slotted  Line  3  to  1200/68108  Slatted 

Mm  3,35  to  5  SS6WJ8IOB  Slotted  Line 

S.BS  to  e.2GH//X8108  Slotted  Liner  8.2  to 

12.4GHZ/P8108  Slotted  Line   12.4  to  18GH2/ 

1?91A  I  H2SIA  Adapter/H3{292B  Tapered 

lrartSlti0fl/444A  Probe  2.6  to   LHGHj/and  a 

^478  Probe /HBIOO  Slotted  Line  7. OS  to  10,5       goo,oo 

806B  Slatted  Line  3  to  12&H//MH10& 

Slatted  Line  7.05  to  10.5GHz/  ill  JOB  Slotted 

Line  8*2  to  12 ,4GHz /H*2g28  Tapered  Transition 

H    to   I/HTfilA  A  iZeiA/utth  Proh*.uila||  550.00 


Toll  Free  Number 

800-528-0180 

(For  orders  only) 


electroqic$ 

(602)  242-8916 

2111  W.Camelback 
Phoenix,  Arizona  85015 


^48 


t^See  List  of  Advertisers  on  page  130 
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FULL  LINE  ALL  PARTS  &  COMPUTER  PRODUCTS 


^60 


P.O.  Box  4430M 
Santa  Clara,  CA  95054 

Will  calls:  2322  Walsh  Ave. 

(406)  988-1640 

Sim  day  thlpment   first  line  pans  only  Factory  rested   Guaranteed 
money  back.  Quality  ICs  and  other  components  at  factory  prices 

INTEGRATED  CIRCUITS  Phone  orders  only  (800)  538-8196 


ELECTRONICS 
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4116  200ns  Dynamic  RAM      &S1&95 


ELECTRONIC  SYSTEM  KITS 

Applt  Peripheral  Kits 

SERIAL  I  0  INTERFACE    0  to  30.000  baud 
D  T  ft  .  Input  A  output  from  monitor  or  basic  W 
use  Apple  as  inititigtm  !erm»nai  fid  01%  \PH2\ 
$H  95,  Kit  |PH  ?A>  IS1.25*  Assembled  (PN 
2C)  S6?  95 

PROTOTYPING  BOARD  |PN  7907)  «1,S5 
PARALLEL  TR1AC  OUTPUT  BOARD  8  Irises, 
each  can  swilch  110V,  6 A  loads,  Bd  only  (P/N 
210]  SI 9.20,  Krl|p,-N  210A)S119.SS. 
0PTO-IS0LATED  INPUT  BOARD  S  inpuls.  can 
be  dnwii  Irom  TTL  loojc,  Bd  only  CP-'N  120) 
115.05,  Kit  |P  N  1Z0AiS699£ 

Interlace  Kits 

StftlAL  PARAREL  INTERFACE    Bidiretioul. 

Baud  rates  from  110  10  19  ZK.  sw  sefectabte 

polarrr^  o4  input  and  output  strobe.  5  10  B  data 

Ms.  1  or  2  stop  bits,  parity  odd  or  awn  or  none. 

all  characters  contain  a  start  bit.  ♦  5  I     12V 

T&quifBfJ  BO  only  (PN  101)  111,95,  Kit  (P/N 

t0lA)|4a,M. 

RS232TTL  INTERFACE    BidirectlonaL  re- 

quires  1 12V,  Kit  {P  H  232AJ  $9.95 

RS-232  20mA  iNTfRFACE    Bidirectionai.   2 

pasirvt  opto-tsatated  circuits.  K4  {P  N  7901 A I 

SH.9&. 

PROM  Eraser 

WKl  erase  25  PROM 5  m  \5  minutes  Ultraviolet, 
assembled  2S  PflOM  capacity  t37>50  jwrth 
timer  Ifi9.50>  6  PflOM  cspaaiy  OSHA  UL  vtr- 
smn  t7S  50  (with  timer  51  OS  50. 

NICad  Battery  Fixer/Charger  Kit 

Opens  snorted  cells  that  won't  hold  a  charge  and 
then  charges  them  up.  all  in  one  krt  w'uil  parts 
and  instructions  $9  95 


Z8G  Microcomputer 

16  tut  10  2  MH?  clock.  2K  RAM.  ROM  Bread- 
board  space  Excellent  for  control  Bare  Board 
121  50.  Full  Kit  S99  00  Monrto?  S2fl  00  Ponw 
Supply  Krt  S35  00  Tiny  Basic  S30  00 

Modem  Kit  $60.00 

Stale  of  The  arl.  ong  answer  No  tuning  neces- 
sary. 103  compatible  300  baud.  Inexpensive 
acoustic  coupler  plans  included  Bd.  only 
$1 7  go.  Article  In  June  flatffo  Efecfroflfcs. 

60  Hz  Crystal  Time  Base  Kit  $4.40 

Converts  digital  clocks  from  AC  line  frequency  10 
crystal  time  base  Outstanding  accuracy 

Video  Modulator  Kit  $9.95 

Convert  TV  set  into  a  hjgh  quality  monitor  wo 
anicting  usage  Comp  kit  wfutl  msiruc 

Rockwell  AIM  65  Computer 

fiS02  oased  smnto  board  with  lull  ASCII  keyboard 

1  ?0  column  Ihermal  prinlei.  20  char,  alphami' 

rneric  display  ROM  monitor. ,  fully  expandable 
S419.0D.  4K  version  S449.D0   4K  Assembler 
S3S  00  BK  Basic  Inlerpreter  16100 

Special  small  power  supply  aV  2A  24V  5A 
issem  in  frame  $59.00.  Molded  plastic 
enctosure  to  ht  boib  AiM  B  and  power  supply 
S52  SO.  AIM  65  IK  m  caOtnet  wiffl  power  supply 
swttcb  fuse,  corrj  assem  $559  00  -*M  S579  00 
A65  40-5000 AIM  6540  «  16K  RAM  and  monitor 
$1295.00.  RAM  Board  Kit  |1fiK.  $195]  (3?K. 
$215)  VD&4D  Video  imertace  Kit  5119.90,  A&T 
$149.00,  Complete  AIM  &5  in  trim  briajcasa  wilh 
power  supply  $518  00.  Specisl  Package  Price  4K 
AIM   UK  flasc.  power  supply,  cabirwit  $629.00 

AIM  55  KIM  S¥W Super  Eft  44  pin  expansion 
boar  a  board  with  3  ctanneclors  $22:95 


*$&& 


*^5*2s 


I L 


RCA  Cosmac  1802  Super  Elf  Computer  $106.95 

Tne  Super  EH  is  a  small  single  fooaitt  computer  thai  fer  PC  cards  an!  a  50  pin  connector  slot  To*  the 
does  many  big  mmgs  It  s  an  exceflent  computer  Quest  Super  Expansion  Board  Power  supply  and 
lor  trammg  and  tor  teaming  programming  with  as  sockets  For  ill  tCs  ate  included  pJus  a  detailed 
machine  language  and  yet  its  easiy  npwtod  127  pg  irtsmjcisxi  manual  wtidi  now  rciudes 
addihonai  memory.  Full  Baste,  ASCII  owAOpgs  of  software  <nto  aidsMfcng  a  senes  of 
KeytBardv  video  characttf  generalion,  etc  lessons  to  help  get  you  started  and  a  muse  pro- 

ROM  monitor  State  and  Mode  displays;  Single  9™  and  oraphics  target  game  Many  schools 
step,  Optional  address  displays;  Power  Suppfy,    and  om whites  are  using  the  Super  Ell  as  a 

course  ol  study.  OEMs  jsa  ft  for  Irammg  and 

R&D 

Remember,  otner  computers  only  offer  Super  Elf 
features  at  addrtionai  cost  or  not  al  all  Compare 
belprt  you  buy.  Sup*  Elf  Kit  $106  95.  High 
address  option  $8  95.  Low  address  option 
$996  Custom  Cabinet  with  tfrited  and  labeled 
pteugtess  front  panel  SZiJS.  Al  metal  Expansion 
ted  and  sUk  screened,  wth  mom  for 


Audio  Amplifier  and  Spfiaknr.  Fully  socketed  for  all 
ICs.  Full  documentation 

The  Super  Elf  i  dudes  a  ROM  monitor  tor  pro 
gram  loading  editing  and  execution  wih  SINGLE 
STB*  lor  program  debugging  «fuch  is  not  in- 
duded  m  otters  at  the  same  pnee  With  MU 
STB1  you  can  see  me  mcroprooessor  chip  oper- 
ating with  the  umgue  Quetf  address  and  data  bos 
displays  before,  during  and  iwar  executing  in- 
structions Also.  CPU  mode  and  instruction  tyde    f~  »  bf^  and  pfflMfSuppr,  $57.00.  NICad 


pui- 


sne decoded  and  displayed  nn  8  LED  indicators. 

An  RCA  1061  video  graphics  chip  allows  you  to 

connect  lo  your  own  TV  wiih  an  inexpensive  video 
modulator  to  do  graphics  and  games  There  is  a 
speaker  tytiein  included  for  writing  your  own 
music  or  using  many  muse  programs  already 


Battery  Memory  Saver  Kit  $6.95.  All  kits  and 

options  also  completely  absembled  and  tested. 

Quesldata.  a  software  publication  for  1802  com- 
puter users  is  available  oy  subscription  (Or  $1 2.00 
per  12  issues  Single  issues  $1  50.  Issues  1-12 
bound  ST6.50 


written  The  speaker  amptrfer  may  abo  be  used  to  Moews  Video  Graptws  $1.50  Games  and  Muse 

dme  roays  tor  contra*  purposes.  $3.M.  fj^  6  Interpret  $5,50.  Starafap  4K  cas- 

A  24  kev  HEX  keyboard  Eludes  16  HEX  h^spkis  sette$l4  95 

load,  reset,  run.  wait  mpui  memory  protect, 

monitor  seied  and  single  step  Large,  on  board  Craa  Id  narto  hrnrhurp 

displays  pmv^  output  and  optional  high  and  low  ™*    IH  MdHB  U'UUIUIU 

address  There  Is  a  44  pin  standard  connector  skil  Or  Complete  Super  Elf  system. 

Super  Expansion  Board  with  Cassette  Interface  $89,95 

This  is  truly  an  astounding  value*  The  board  has  gram  bugs  quiddy.  Men  follow  with  single  Step  H 
been  designed  to  alio*  you  to  decide  how  you  you  have  the  Super  Expansion  Board 
want  i  optioned  The  Super  Expamwc  Board 
comes  with  4K  of  low  power  RAM  tuty  address- 
able anywhere  m  64K  with  budun  memory  pro- 
tect and  a  cassette  inlertice  Provisions  have 
been  made  lor  all  other  options  on  the  same  Doarrj 
and  it  tils  neaity  into  the  hardwood  catwnet 
alongside  the  Super  Elf  The  board  induries  slots 
for  up  to  GK  of  EPR0M  (?70B.  2758.  2716  or  Tl 
2716)  and  is  lulry  sockeled,  EPROM  can  be  used 
tor  the  monitor  and  Tiny  Basic  or  other  purposes. 


MoarfcH  it*  moritoris  up  and  runmig  at  the  push 

of  a  burton 

Other  on  board  options  mdutfe  Parallel  Input  and 
Output  PorttwifJi  hrt  baMttbake  They  allow  easy 

connection  ol  an  ASCII  keyboard  to  the  input  port 
RS  232  and  20  ma  Current  Loop  Ipr  teletype  or 
other  rjevloa  are  on  board  and  if  you  need  more 
memory  there  are  two  S-100  slots  lor  static  RAM 
or  video  boards  AJso  a  IK  Super  Monitor  version 
2  with  video  driver  for  lull  capability  display  wnti 


A  IK  Super  ROM  Monitor  $19  9Stsavadaoe  as  an  Tiny  Bas*c  and  a  ndeo  interface  board   Parallel 

on  board  Option  m  2706  EPflOM  when  has  been  10  Porta  S9J5.  RS  232  $4  50.  TTT  20  ma  I  F 

preprogrammed  wUh >a  program  toaoer  edior  and  11.96,  S-100$4  50.  A  »  pro  comedor  sol  wrm 

chedung  rmrttt  lie  cassette  read  write  ribbon  cable  rs  avaiabte  al  $1525  tor  easy  oon- 

software  I  rekxatabte  cassette  fie)  another  eaciu-  nection  between  the  Super  Of  and  the  Supex 

swe  from  Quest   It  inckides  registef  save  and  Expansion  Board, 

readout,  btock  move  capability  and  video  graphics  po^  ^^  Kr1  tor  tri  complete  system  {see 

drwet  with  blinking  cursor  Break  points  can  be  Murti-woii  Power  Supply  below), 
used  with  ihe  mrjister  save  feature  to  isolate  pro- 


Quest  Super  Basic  V5.D 

A  new  enhanced  version  of  Super  Basic  now 
awaftatie  Quest  was  the  first  company  worldwide 
lo  ship  a  fun  siffl  Base  for  1802  Systems  A 
Complete  Junction  Super  Basic  by  Hon  Center 
including  floating  point  capability  with  scientific 
notation  (number  range  ±  t7E*J.  33  bit  integer 
*Z  bilkm.  multi  dim  arrays,  strmg  arrays,  siting 
manipulation,  cassette  I/O,  save  and  load.  Dasic, 
data  and  machine  language  programs;  and  over 
75  statements,  functions  and  operations 
New  improved  faster  version  including  re- 
number and  essentially  unlimited  variables 
Also  an  exclusive  user  expandable  command 
library 

Serial  and  ParaW  ID  routines  included 
Super  Basic  on  Cassette  $55.00. 


Type-N-Talk  by  Volrax 

"fiSfl  to  speech  syntnesner  with  unlimited  vocabu- 
lary, built-in  text  to  speech  algorithm,  70  to  100 
tuts  per  second  speech  synthesizer  RS232C 


1802  16K  Dynamic  RAM  Kit  $149.00 
Expandable  to  64K  Hidden  refresh  wotocta  up  to 

4  MH?  w;no  wart  states.  Add!  16K  RAM  £25.00. 

5  100  4  slot  expansion  $  9.95 
Super  MonilDf  VI  I  Source  Listing         $15.00 


Super  Color  S-100  Video  Kit  S129.95 
Expandable  to  256  x  19?  high  resolution  color 
graphics  6847  with  all  display  modes  computer 
com  rolled  Memory  mapped  TK  RAM  expand- 
able to  EW  S-100  bus  1802.  8080,  8085  Z80 
etc.  Dealers  Send  for  excellent  pricing  margin 
program 


Multi-volt  Computer  Power  Supply 

8v  5  amp,   *  Tflv   5  amp,  5v  1  S  amp 
5  amp.  t^v  5  amp      i;v  option   ~b\ 
are  regutated-  Bast  Ki  S3 5  95  Ki  with  chassis 
and  a  Ii  hard  war*  S  51  95.  Add  S5  QOshtppng.  Kit 
o!  hardwaie  $16.00   Woodgrain  case  £10,00. 
Si  50  shipping 


Elf  II  Adapter  Kit  $24.95 
Plugs  into  Elf  II  providing  Super  Elf  44  and  5Q  pin 
plus  S-100  bus  expansinn    {With  Super  Ex- 
panswjni  High  and  tow  address  displays,  state 
and  mode  LED s  option.il  $1800. 


TERMS:  S5.00  min.  order  U.S.  Funds.  CaHf.  residents  add  6%  tax. 

$10.00  min.  VISA  and  MasterCard  accepted.  $1.00  insurance  optional. 
Shipping:  Add  5%;  orders  under  $25.00—10%. 


FREE:  Send  tor  your  copy  of  our  NEW  1981 

QUEST  CATALOG.  Include  88c  stamp 
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ramsm    the  first  name  in  Counters  ! 


9  DIGITS  600  MHz 


$129^5 

^  WIRED 


SPECIFICATIONS 


£U£Ei 

CMO  iMTid  i  - 
MM  Af  Tfii — 

OV  I.  tUm (nr  0«| 

Femmii;  hit**  h<w  input 


The  CT -90  it  the  most  versatile*  feature  picked  counter  nv  til  able  For  Jess 
thin  $300,00!  Advanced  design  featurei  include;  three  select ible  gate  times, 
rune  digits  gate  indicator  and  a  unique  display  hold  function  which  hold*  the 
displayed  count  after  the  input  signal  ii  removed  Alio,  a  lOmHr  TCXO  time 
baie  u  used  which  enables  easy  rero  beat  calibration  checks  against  WW V 
Optionally;  an  in  lemaJ  mead  battery  pack,  e  Eternal  time  base  input  and  M  tcro- 
power  high  stability  crystal  oven  time  base  are  available  The  CT-90, 
performance  you  can  count  on! 


Range 
Sensitivity: 

Resolution: 


Display: 
Time  base 


Power 


7  DIGITS  525  MHz  $99 


WIRED 


SPECIFlCATlONSr 


Rings: 

Sensitivity' 

Restitution 


Display? 
Time  base 
Power 


20  Hz  to  525  MHi 

Lets  than  50  MV  to  ISO  MHt 

Less  than  150  MV  to  500  MHi 

1.0  Hz  (5  MHz  range! 

10.0  Hs  (50  MHz  range) 

100.0  Hz  (500  MHz  range) 

7  digits  0  4    LED 

1.0  ppm  TCXO  20-40aC 

12  VAC  ®  250  ma 


The  CT-70  breaks  the  price  harrier  on  lab  quality  frequency  counters, 
Deluie  features  such  as;  three  frequency  ranges  -  each  with  prfr  amplification, 
dual  selectable  gate  times,  and  gate  activity  indication  make  measurements  a 
snap  The  wide  frequency  range  enables  you  to  accurately  measure  signals 
mora  audio  thru  UHF  with  I  0  pom  accuracy  -  that's  000  [%'  The  CT-70  is 
the  answer  to  all  your  measurement  needs,  in  the  field  lab  or  ham  shack 


20  Hz  to  600  MHz 

Less  than  10  MV  to  150  MHz 

Less  than  50  MV  to  500  MHz 

0  1  Hz  HO  MHz  range) 

1.0  Hz  (60  MHz  range) 

10.0  Hi  (600  MHz  range) 

9  digits  0  4    LED 

Standard- 10  000  mH^  10  ppm  20-*0=C 

Optional  Micro- power  oven-0.1  ppm  20-40*C 

8  15  VAC*  250  mi 


PRICES: 

CT-70  wired,  1  year  warranty 

CT-70  Kit  90  day  parts  war 

ranty 

AC- 1  AC  adapter 

BP-I  Nicadpack  +  AC 

adapter/ charger 


$95.95 


7  DIGITS  500  MHz  $7955 


PRICE* 

MINI-1D0   wired   1    year 

warranty  179,95 

AC-  Z  Ac  adapter  for  M I N I  - 

100  345 

HP  Z  Nicad  pack  and  AC 

adapter,  charger  1 2+95 


Here' i  a  handy  general  purpose  counter  that  provides  moil  counter 
functions  at  an  unbelievable  price.  The  MINI-] 00  doesn't  have  the  full 
frequency  range  or  input  iinpedance  qualities  found  in  higher  price  uniu  but 
for  basic  RF  signal  measurements,  it  can't  be  best  Accurate  measurement! 
can  be  made  from  1  MHz  all  the  way  up  to  500  MHz  with  excellent  sensitivity 
throughout  the  range,  and  the  two  gate  limes  let  you  select  the  resolution 
desired.  Add  the  nic  ad  pack  option  and  the  MIN I  - 100  makes  an  ide  1 1  addition 
to  your  tool  box  for    in-Lhe- field    frequency  checks  ind  repairs. 


WIRED 


SPECIFICATIONS; 


Range 

Sensitivity: 

Resolution; 


Time  base: 
Power 


I  MHz  to  500  MHz 
Less  than  25  MV 
100  HzUlo*  gate) 
1,0  KHz  {fast  gate) 
7  digits,  0.4"   LED 
2,0  ppm  20-40C 
5  VDC  ft  200  ma 


8  DIGITS  600  MHz  $159 


% 


WIRED 


SPECIFICATIONS: 


Range; 
Sensitivity. 

Resolution: 

Display 
Time  base 
Power 


20  Hz  to  600  MHz  TheCT50i*a  versatile  lab  bench  counter  that  will  measure  up  to600  MHz 

Lest  than  25  m  v  to  1 50  MHz  with  S  digit  precision.  And.  one  of  in  best  features  ts  the  Receive  Frequency 

Less  than  1 50  m*  to  600  MHz  AdMpl£t  wiach  ^mt  the  CT- 50  into  a  digital  readout  for  any  receiver.  The 
1.0  Hz  (60  MHz  rangel 

1 0  O  Hi   600  M  Hz  ranee i  adapter  is  easily  programmed  for  any  receiver  and  i  simple  connection  to  the 

8  digits  0  4  "  LED  receiver'  t  VFO  is  all  that  is  required  for  use.  Adding  the  recei  vex  adapter  tn  no 

2.0  ppm  20-40'C  *1V  limits  ^  operation  of  the  CT-3Q.  the  adapter  can  be  convenienUy 

110  VAC  or  12  VDC  switched  on  or  off.  The  CT-50,  a  counter  that  cm  work  double- duty! 


PRICES 

CT-50  wired  I  year  warranty 
CT-50  Kii,  90  day  pans 
warranty 

RA-L.  receiver  adapter  ait 
RA-I  wired  and  pre-  program- 
med (send  copy  of  receiver 
schematic) 


SI  59.95 

11995 

14.95 


DIGITAL  MULTIMETER  $99^,^ 


PRICES: 

DM700  wired  lyearwammty       199.95 

DM- "00  Kit  90  day  part* 

warranty 

ACL  AC  adaptor 

BP-3.  Nicid  pack  +AC 

adapter/charger  1*95 

MP-L  Probe  kit  2.95 


The  DM-700  offers  professional  quality  performance  it  a  hobby  isr  price. 
Features  include:  26  different  ranges  and  5  functions,  all  arranged  in  a 
LomffMcni.  easy  to  use  format.  Measurements  are  displayed  on  a  large  3!rt 
dipt.  Vir  inch  LED  readout  widi  automatic  decimal  placement,  automatic 
polarity,  overrange  indication  and  overload  prorectioci  up  to  1250  volts  on  all 
range*,  making  ir  virtually  Roof-proofl  The  DM-700  looks  great ,  i  handsome* 
jet  black,  rugged  ABS  caie  with  convenient  retractable  tilt  bail  makes  It  an 
idenl  Jiddirion  to  iinv  shop. 


SPECIFICATIONS 

DC  AC  volts:  1 00  uV  to  1  KV,  5  ranges 

DO  AC 

0- 1  uA  to  2  0  Amps.  5  ranges 

0. 1  ohms  to  20  Megohms;  6  ranges 


current 

Resistance: 

Input 

impedance: 

Accuracy 

Power 


10  Megohms,  DC/ AC  volts 
0.1%  baste  DC  volts 
4  'C  cells 


AUDIO  SCALER 


For  high  resolution  audio  measurements,  multiplies 
UP  in    frequency 

•  Great  for  PL  tones 

•  Multiplies  by  10  or  100 

•  0,01  Hz  resolution? 

S29.95  Kit      139.95  Wired 


ACCESSORIES 


Telescopic  whip  antenna-  BNC  plug. 

High  impedance  probe,  Light  loading 

Low  pass  probe,  for  audio  measurements »**<*. 

Direct  probe,  general  purpose  usage 

Tilt  bail,  for  CT  70,  90,  MINI- 1 00 

Color  burst  calibration  unit,  calibrates  counter 
against  color  TV  signal 


£  7  95 

:■■■■■■■■■■■■■■■  W         f  r#IT 
i    ■     ■    *    m    m    w  *   *-*  U  -J  J 

a*aPB-ar*v---  +  --         I  J  mjf  J 

U95 


■      I      ifc    +    +     --**1      I     P      h     « 


24  95 


COUNTER  PREAMP 

For  measuring  exfiemelv  weak  signals  from  10  to  1 .000 
MH:     Small  size,  powered  hv  plug  transformer-included 

•  Fiat  25  db  gain 

•  BNC  Connectors 

•  Great  Tor  sniffing  RF  with  pick-up  loop 

$54.95  Kit      M4  95  Wired 


ramsey  elEctronic's,  inc. 

2575  Baird  Rd.  Penfield.  NY  14526 


PHONE  ORDERS 

CALL  716-586-3950 


I J  NMV 


'■>m  f  *n   pngiftoF   'n*n*i   te»   p»lurnS    Artd  *>        to«    lfupp'^q 

mi-ranif  tOitTiQumymdll'Q    0»»-  t*rtn  udd   '   S  C  OL>   l»dft 
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2822  North  32ndStrt't*i  m 


Phoenix  Arizona  85008 


Phone  602-956-9423 


MINIMUM  ORDER  $10.00  NOT  INCLUDING  SHIPPING 


CHOKES 
AND 

INDUCTORS 


4/1.00 
>3uH 
.56  UH 

1.8uH 

2uH 

3.1  uH 

6.6  uH 

52  uH 

55  uH 

2/1,00 
2.4  mH 
22  mH 

Miller  9055 
50-120  uH 

Summita20K359 
455  kc  discrimination 
Miller  #8806/34H-650 


82  uH 
91  uH 
180uH 
220  uH 
270  uH 
410uH 
450  uH 


68mH 


$2,50 


$2.50 


TUBES 


6KD6 

6LQ6/6JE6 

6MJ6/6LQ6/6JE6C 

6LF6/6M  H6 

12BY7A 

2E26 

4X150A 

4CX2S0B 

4CX250R 

4CX300A 


$ 


5.00 

6.00 

10.00 

6.60 

400 

4.69 

29.99 

45.00 

69.00 

109.99 


4CX350A/8321 
4CX350F/J/8904 

4CX1500Bi8660 

811A 

6360 

6939 

6146 

61 46  A 

6146B/8298 

6146W 

6550A 

8908 

8950 

4-400A 

4-400C 

572BiT160L 

7289 

3-1000Z 

3-500Z 


100.00 

100.00 

300.00 

20,00 

4.69 

30.00 

7.95 

9.00 

1 2.95 

10.00 

14.00 

13.00 

145.00 

145.00 

44.00 

39.99 

229.00 

141,00 


CAPACITORS 

DIPPED  SILVER  MICA  CAPACITORS 
5pF       $.40 


10pF 
12pF 
l5pF 
20pF 
22pF 
24pF 
33pF 
50pF 
75pF 
82pF 
100pF 


.25 
.30 
.30 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
25 


120pF 
150pF 
21QpF 
250pF 
330  pF 
470pF 
500pF 
560pF 
620pF 
820pF 
6800pF 


$.25 
.25 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.50 

1.00 


Quantity  pricing  also. 


ASSORTMENTS 

Electrolytic  Caps. 

AH  types  (new). 

50  pes.  $6.99 


Capacitors,  Resistors  &  Diodes 

Assortment 

(All  New)  (Not  Junk) 
100  pes,  4.00 

250  pes.  7.00 


500  pes. 
1000  pes. 

12,00 
20.00 

LED  Display 
FND  357,  362  red 

c  u. 

2/1.00 

TIL312  LED  Display 
Red 

2/1.29 

Assorted  Heat  Sinks— 3  each* 
For  TO-3t  TO-220,  TO-66  &  TO-5. 

12/199 

Assorted  Potentiometers 

"All  new"  not  junk.  Some  with  switch, 

some  with  1/4"  shaft. 

#S.S.283  30  for  4.00 

#S.S.284  100  for  10.00 

New  Miniature  Toggle  &  Rocker 
Switch— 25  mix.  $6,99 

New  Assorted  Toroid  Cores 

10  big  &  small  4.00 

TO-3  and  TO-66  Used  Power  Transistors 
High  voltage  switching  in  CRFs* 
30  pes,  Good/Bad?  $  2,00 

100  pes.  10.00 

Hardware  Assortment 

1  pound  mixed  screws,  standoffs, 

washers,  feet,  insulator  5.00 

IC  Assortment 

50  New  IC's.  Not  Junk. 

74O0/S/LS  Linear,  DTURTL  etc.      $10  00 

House  numbered  AY5-2376 
Keyboard  encoder  chip— 88  (keysj 
same  as  DR  2376  6.99  each 

5  Way  DC  Voltage  Adapter 
Selective  voltage:  6,  9,  and  12VDC+ 
Input  voltage—  1 15V AC  $9.99 

WALL  TYPE  TRANSFORMERS 

115  VAC  input 

6  VAC  ®     10  MA m..mm .2.99 

12  V  #700  MA .', 4.99 

15  V  (B  300  MA 3.99 

115  VAC  &  220  VAC  input 


15  V  @  300  MA 


■    ■    i    ■   «    p>   ■    ft 


F    V    9    i  v<33 


DL-1416 

4-Digit  16  Segment  Alphanumeric 
Intelligent  Display  with  Memory, 
Recorder,  Driver  $14.95  each 

Fuse  Holders 

HKP  type  for  3AG  .89  each 

UHF  Varactor  Tuners— Sony 

19.99  each 

Teledyne  Serendip 

Solid  State  Dip  Relay 

Part#A64M  2.49  each 

RCA  TRANSISTORS 
80684 

40235 

AMPEREX/MOTOROLA 

RF  TRANSISTOR 

BFR91  75 

MRF901  2.00 
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RF  Transistors 


BFW92 

MMCM9' 


MRF203 

P.O.R 

1       MMCM2222 

MRF216 

31.00 

MMCM2369 

MRF221 

10.90 

MMCM2484 

MRF226 

12.65 

MMCM3960A 

MRF227 

3.45 

MWA110 

MRF238 

1265 

MWA120 

MRF240 

15.50 

i       MWA130 

MRF245 

34.00 

MWA210 

MRF247 

34.00 

MWA220 

MRF262 

9.20 

MWA230 

MRF314 

2070 

MWA310 

MRF406 

13.60 

MWA320 

MRF412 

25,30 

^M 

MRF421 

3680 

Trans 

MRF422A 

41.40 

2N2857 

MRF422 

41.40 

2N2857JAN 

MRF428 

46.00 

2  N  2949 

MRF428A 

46.00 

!      2N2947 

MRF426 

1 5.50 

2  N  2950 

MRF426A 

15.50 

2N3375 

MRF449 

12.65 

2N3553 

MRF449A 

12.65 

2N3818 

MRF450 

13  60 

2N3666 

MRF450A 

13,80 

2N3866JAN 

MRF452 

15.00 

2N3866JANTX 

MRF453/GE185 

17.25 

2N3925 

MRF454 

19.90 

2N3948 

MRF454A 

21.83      , 

2N3950 

MRF455 

16.00      I 

2N3959 

MRF455A 

16.00 

2N3960JANTX 

MRF458 

19.90 

2N4072 

MRF472 

1.00 

2N4427 

MRF474 

3.00 

2N4429 

MRF475 

2.90 

2N4877 

MRF476/C1306 

2,90 

2N4959 

MRF477 

11-50 

2N4976 

MRF485 

3.00 

2N5070 

MRF492 

23.00 

2N5071 

MRF502 

1.04 

2N51Q8 

MRF604 

2.07 

2N5109 

MRF629 

3.45 

2N5179 

MRF648 

33.35 

2N5583 

MRF901 

2.15 

2N5589 

MRF902 

8.00 

2N5590 

MRF904 

3.00 

2N5591 

MRF911 

3.00 

2N5635 

MRF5T76 

3.00 

2N5636 

MRF8004 

2.10 

2N5637 

BFR90 

1.30 

2N5641 

BFR91 

1.65 

2N5643 

BFR96 

2.20 

2N5645 

BFW92A 

1.15 

2N5842 

1.00 
14.30 
15.65 
15.00 
15,25 
24.30 
10,00 
10.00 
10.00 
10.00 

moo 

10.00 
10.00 
10,00 


1.55 
2,50 

3.60 

15.00 

4.60 

8,00 

1.57 

5.00 

1.30 

2,50 

4.00 

10.00 

2.00 

25.00 

3.85 

1000 

1,80 

1.30 

7.00 

1.00 

2.30 

15.00 

18.40 

20.70 

4,00 

1.70 

1.00 

4.00 

8.65 

10.35 

13.80 

10.35 

12.00 

15.50 

9.20 

15.50 

13,80 

6.00 


2N5849 

20.00 

SN742SN 

.25 

2N5942 

40.00 

280CPU 

4.99 

2N5946 

19.00 

2708-6 

1.00 

2N5862 

57.50 

2516/2716 

2.50 

2N6080 

9,20 

2732-6 

10.00 

2N6081 

10.35 

2102 

,50 

2N6082 

11,50 

21 14-2  &  3 

em.oo 

2N6083 

13.25 

4104 

8/16.00 

2N6084 

15.00 

D2116/4116 

ene.oo 

2N6095 

1Z00 

D8257 

3.00 

2N6096 

15.50 

MC6845 

10.00 

2  N  6097 

17.25 

280CTC 

4.00 

2N6166 

40.25 

ZSOSIO/Oor/J 

8.00 

2  N  6368 

28.75 

Z80PIO 

4.00 

A210/MRF517 

2.00 

74LS273 

.80 

BLY38 

5,00 

74LS373 

.80 

4028Q/2N4427 

1.30 

74LS374 

.80 

40281  >2N  3920 

7,00 

74LS245 

1,40 

40282/2  N3927 

17,25 

74LS367 

.40 

MMT74 

1.04 

74LS14 

.60 

IC  SALE 

78M05 
78L05 

.39 
.30 

400CJ 

B8 

78L15 

.30 

2805HC/1405A 

1.00 

78L08 

.30 

74LS27 

25 

79L12 

.49 

P3101/82525/74S289 

1.00 

LM317T 

.  1 .99 

SCL4013A/BE 

.25 

MC78Q8T7LM34GT-8 

.49 

MC14001BCP 

.25 

7805/LM340T-5 

.89 

MC14017BCP 

.75 

7812/LM340T-12 

.89 

MC14012BCP 

.19 

7815/LM340T-15 

.89 

MC14023BCP 

.20 

7824/LM340T-24 

.89 

1      MCI  4027  BCP 

.39 

D8202 

20.00 

MC14069BCP 

.39 

D8212 

1,00 

MC14093BCP 

,60 

D8214 

2.00 

MC3420P 

1.00 

8251 

3.00 

MCM10152L 

5.00 

TMS10O0NL 

2.00 

MC7408P 

.19 

MC1306P 

75 

74LS05PC 

.20 

MC1414L 

.29 

AD580 

1.00 

LM/SN 1458V 

.40 

8T01B 

60 

LM555V 

.30 

CH164A 

.25 

LM309K/7805CK 

1.00 

CG388V 

25 

MC6852P 

3.00 

74LS20F 

.20 

RC74LS51N 

.15 

748SN 

.39 

SN74LS74N 

.20 

DSQ026CH 

1.00 

PT1482B 

2.00 

CD  4013BCN 

.30 

EC1422B 

2.00 

CD  4028AE 

.49 

LA  4220  Sanyo 

1.00 

CD4040BCN 

,80 

SN75427N 

.30 

CD  4069CN/74C74 

.30 

N8T28N/MC6889 

1.00 

MM74C74N 

.40 

D3232/MC3232 

1.00 

CD4015CN 

.75 

DS/DM  8839N 

.60 

DM75L51N 

.75 

TLO-61CP 

.30 

L 


ORDERING  INSTRUCTIONS 

Check,  money  order,  or  credit  cards  welcome,  (Master  Charge  and  VISA  only.)  No  personal  checks  or  certified  personal  checks 
for  foreign  countries  accepted.  Money  order  or  cashiers  check  in  U.S.  funds  only.  Letters  ot  credit  are  not  acceptable.  COD  — 
$2.25 +  $2.35  shipping. 

Minimum  shipping  by  UPS  is  $2,35  +  .35  per  $100.00  for  insurance.  Please  allow  extra  shipping  charges  for  heavy  or  long  items. 

All  parts  returned  due  to  customer  error  or  decision  will  be  subject  to  a  1 5%  restock  charge,  Jf  we  are  out  of  an  item  ordered,  we 
will  try  to  replace  it  with  an  equal  or  better  part  unless  you  specify  not  to.  or  we  will  back  order  the  item,  or  refund  your  money. 

PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  Prices  supersede  all  previously  published.  Some  items  offered  are 
limited  to  small  quantities  and  are  subject  to  prior  sale. 

We  now  have  a  toll  free  number,  but  we  ask  that  it  be  used  for  charge  orders  only,  if  you  have  any  questions,  please  use  our  other 
number.  We  are  open  from  8:00  am-5:00  p.m.  Monday  thru  Saturday, 

Our  toli  free  number  for  charge  orders  only  is  800-528-3611. 

MINIMUM  ORDER  $10.00  NOT  INCLUDING  SHIPPING 
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P.O.  BOH  401204*    BARLMID.  TX  75040    214/278-3553 


^SUPERSTAR   SALE!* 


ALL  ITEMS  WITH  STARS 
BUY  3  GET  ONE  FREE 

^,  (Ha  mixing) 

W   OFFER  EXPIRES  JAN.  31,  1982 


• 


•Sound  Effects  Kit  $18.50* 


The  SE-01  Sound  Effects  Kit  hat  all  you  need 
to  build  3  programmable  sound  effects 
machine  except  a  battery  and  speaker.  Only 
the  SE-01  provides  you  with  additional 
circuitry  that  includes  a  Pulse  Generator,  Mum 
Oscillator  and  Comparator  to  make  more 
complex  sounds  a  snap  Includes  TIT64T7, 
(w/specs)  assembly  instructions  and 
programming  examples.  You  can  easily  create 
Gunshots  Explosions,  Steam  Trains,  Wind  A 
Surf  and  much  more 
Complete  Kit  $18.50 

With  quality  PG  Board 

{Less  battery  &  spkr  ) 
76477  Chip  is  Included 
Extra  chips  S3. 15  ea. 


0jp*l*  Doomsday  Alarm  • 

If  you  have  trouble  sleeping  arid  you  would  like 
the  rest  of  the  neighborhood  to  share  your  mis- 
ery then  ttu$  little  Kit  will  be  for  you*  Theie 
is  no  way  to  accurately  describe  the  unearthly 
howls,  screams  and  tones  thai  come  out  oi  this 
kit.  Four  separate  tune  oscillators  are  mixed, 
cancelled  and  stepped  at  a  varying  rate.  10  Watts 
of  crazy  sounds.  A  great  fun  kit  or  a  practical 
burglar  alarm  Complete  with  PC  board  and  all 
necessary  components  less  speaker.  For  6-12 
VDC.  A    AC  ORDER 

KIT 


DA-02 


7  Watt  Audio  Amp  Kit    SS-9S 

SMALL    EMMM1  HYfifilD  IC  AND  COMPONENTS  FrT  Of*  A  J    k  3    PC 

BOARD  HNCtuDED)   HUNSONOVOC  GREAT  FOP  MnYPflQJE  CI  TK*T 
NEEDS   AN    iMLXPENSIVE    AMP     LESS   THAN   3%   THD   fl*  5  WATTS 
COMPATIBLE  WITH  SE-01  SOUND  KIT 


See  Special  Fall  Prices  Below 

PRICES  GOOD  THROUGH  JAN.  31, 1982 
SHOP  EARLY  FOR  CHRISTMAS! 


•  ZULU  II  Clock  Kit  • 

$19,95   LESS  CASE 

1/2"  LED  Readouts 

Quartz  XTAL  Timebase 

Calendar 

Unique  NOX™  Circuit   Will  Display  Readouts  On 

Handclap 

Battery  Backup  {battery  not  included) 

High  Quality  Drilled  &  Plated  PC  Boards    Clear 

Instructions 


* 

PLASTIC    CASE    WITH    FRONT 

PANELS  FOR  ZULU  II  $4.95.  * 


&    REAR 


O  v  er  volt  a  ge  Protection  Kit    $6*95 

Protect  your  expensive  equipment  from  over  voltage 
conditions  Every  computer  should  tia*e  one1  Wort*  with  any 
fuftfrd  DC  power  source  from  1Q  10  20  volts  up  to  75  amps 


Stereo  AMP/Power  Supply  Board 

Takes  low  level  audio  and  arras  fi  ohm  sp**K«n  ON- 
BOARD Rectifiers  and  Filler  supply  power  lor  AMP 
AMD  TUNER.  VOLUME.  BALANCE, 

PLUG  COM W«Lf  and  TONE  SLIDE  CONTROLS 

with  Tuner 


require  a  laVAC 

JPANSFORMER  AT  4M  HA 
inoi  Includtdj 


A«P    ONLY 


FIATUBt  5    AM.   FH 
Wiooo  m**i*.  Aui  ripm   *c 

*W  *M  LHWaH  A*+*m*- 


£50,00 


H  KH 


ONLY 


Microprocessor  Station  Clock  $49*95 

The  ZULU  3TZ  is  a  full  blown  ROM  and  MICRO- 
PROCESSOR unlike  other  standard  clock  IC's,  it  allows 
exceptional  flexibility.  Almost  a  year  in  design,  it  is  the 
most  advanced  station  clock  on  the  market 

QUALITY  SOLDER  20NE  CHANGE 
MASKED  &  SCREENED  FEATURE 

PC  BOARDS  MAKES  >elect  one  of  lnnHf 
ASSEMBLY  A  SNAP 


>»pmr  Milk 
M*k«r 

REVISION  2 

*X4.9S 

iBailc  Kit) 
Dee*  no*  include  i{M**e* 
4wrcri*s    or    270$  fiQM 

Ndw  you  can  play  hundreds  of  sonqs  uiin-g  the  Bui  e:  Super 
Wuak  Maater.  The  an.!  ftelurH  a  iangle  taclory 
programmed  micropfoocsaet  IC  thai  comes  with  20  pre- 
programmed short  tunes  By  adding  ir*  additional  PftOMS 
l2?0rjsi  the  system  can  be  expanded  to  ptay  up  to  lOOp 
notes  per  PROM.  Just  thmk  %  compact  electronic 

mstrumenl  Thai  will  ptay  dozens,  hundreds  or  even 
ttiousands  ot  select  ions  of  music  The  hit  comes  with  all 
t  Ik  ironic  components  (lets  the  PROM),  and  a  drilled. 
plated  dnd  screened  PC  Board  which  measures  4"  k' 4H" 
Tha  7  watt  amplifier  section  is  on  the  same  PC  board  and 
drives  an  8  ohm  speaker  (nol  included),  from  a  whisper  to 
ear  splitting  volume  Since  the  unii  works  oo  18  VDC  or  12 
VAC*,  vehicle  or  portable  o Deration  is  possible  What  do 
you  get  tor  mtf?  everything  but  •  ■pHU 
ee*e.  iwilches.  and  PROM.  Adddionai  2  70S 
containing  popular  iunes  are  available  lor  $15.00  each  or 
rOv  Can  program  yot*r  own  PROMS  using  mfofrnfttion 
provided  with  the  kri  instruction*  Lists  of  available  PROM 
albums  are  avaiiab4«  on  request  'rVofe  tjntt  pttyt 
electronic  music  one  note  ai  a  ft  ma  n  tt  not  possiO/e  to  pity 
chords  or  a  me'odV  wtrtt  harmony  nmultmmmoustY) 

*  Envelope  control  gives  decay  to  notes 

*  On  board  inverter  allows  single  voltage  (*i2j  operation. 

OPTIONAL  ACCESSORIES 
OIP  Serttehee    One  ft  pos    One  5  pot  2,00  &*i 

(Can  be  dtrecfiy  soldered  to  PC  Bd  to  access  lunes ! 

Rotary  Swrlchea     Two  S  posttiorr  Z.tOtfm 

fFot  remote  wiring  to  PC  64  to  access  tune*} 

AttTBCtrrt 


WeDptug  Tranelormer 

|Fpr  operation  on  11  TV  AC  fiouse  voiiiaei 


Adjustable  Brightness 

,6"  -  High  Intensity 

Orange  Led  Readouts 

Seconds  Reset/Hold 

provides  easy 

syneronization  with 

WWV 

Quartz  Crystal 
Timebase  and 
Battery  Backup 


$49.95 

Complete  Kit 

Including  Case  A 

WaltpluQ  XFMR 

lor  1 17  VAC 

Oper  at  ion 


$79.95 

Wired  a 
Tested 


12  Volts 
AC  or  DC 


World  Time  zones, 

Local  Time  {12  Hr. 

format)  and  TWO 

24  hr.  zones  of 

your  choice. 

RFt  Protected 

ID  FEATURE 

LED  Indicator  lights 

when  activated 

flashes  at  10  min. 

Different  audio 

tones  at 

B  and  9  min. 


FALL  SPECIALS:  GOOD  THRU  JAN.  f82 

1.  Super  Music  Maker  with  case  and  two 
5-Dosition  rotarv  switches  $32.00 

2.  Super  Music  with  one  2716  2K  X  8  PROM 
filled  with  over  50  selections  of  additional 
music  (>15Q0  notes)  $32.00 

3.  The  Whole  Ball  of  Wax!  »2  +  case  and 
switches.  $39.95 


*  NO  CO.D.'i 

*  SEND  CHECK  M.O.  OR  CHARGE  CARD  NO. 

*  PHONE  ORDERS  ACCEPTED  ON  VISA  AND  MASTERCHARGE  ONLY 

*  ADD  M  FOR  SHIPPING. 

*  TX.  RES,  ADD  5%  STATE  SALES  TAX. 

*  ALL  FOREIGN  ORDERS  ADD  30%  FOR  SHIPPING  CHARGES. 
U,  S.  FUNDS  ONLY 

(214)  278-3553 


PS  14  REGULATOR  CARD  KIT 

This  is  the  Regulator  Card  from  our  famous 

20A  Power  Supply  Kit.  Although  we  ran  out  of 
the  transformers  and  heatsinks,  many 
customers  have  been  able  to  locate  their  own, 
The  regulator  card  performs  the  actual 
voltage  regulation  and  has  adjustable  fold 
back  current  limiting.  Output  voltage  Is  stable 
to  200M V  from  0  to  20  Amps  and  adjustable 
from  11  to  14  Volts.  Designed  to  drive  2  high 
current  NPN  transistors  {2N3771  2N5301  or 
equiv.)  The  unit  assembles  quickly  Included 
are  all  the  on  board  components  including  a 
driver  transistor  and  over-temp  shutdown 
sensor,  Designed  to  screw  down  to  a  standard 
3"  diameter  computer  grade  filter  cap.  The 
quality  plated  PC  card  is  3-1/2"  x  4  3/4". 

WITH  INSTRUCTIONS 


$14.95 

$5.00 
$3.50 

Requires  Transformer  with  16-19  VAC  Out  @  The 
Current  You  Expect  To  Draw. 


REGULATOR  CARD  KIT 

HIGH  CURRENT  PARTS 
(2  -  2N3772  &  25A  Bridge) 

51,000  MFD  @  40V  Computer  Grade 


LINKS     •  HEPEATEHS     •  TRANSMITTERS  QUALITY     VrlF/UHr      KITS 

RECEIVERS    •  PREAMPS    •  CONVERTERS  a  -■-  A  CCADH  A  D  I    CDDIPCC 

transceivers  •  poweh  supplies  •  pa's  M  I  MPrUnUMDLC  rnlLruO 


FM-5  PC  Board  Kit  -  ONLY  $1  59.95 
complete  with  controls,  heatsink,  etc. 


SAVE  A  BUNDLE  ON       *f 
VHF  FM  TRANSCEIVERS! 

10  watts,  5 Channels,  for6M.2M.  or  220 


arafc 


*o£&>! 


<=> 


9 


SX  -^  «ee  j^- 


H/G//  QUALITY  FM  MODULES  FOR 
REPEATERS.  LINKS,  TELEMETRY,  ETC. 


R75  VHF   FM    RECEIVER   for   1 QMt   6M. 

2M,  220,  or  commercial  bands.  4  fantastic 
selectivity  options.  Kits  from  $84.95  to$l  1 9.95 

R450  UHF  FM  RECEIVERfor 380-520  MHz 
bands.  Kits  in  selectivity  options  from  £94.95 

R1 1 0  VHF  AM  RECEIVER  Kitforvhf  aircraft 
band  or  ham  bands.  Only  $84.95. 


COR  KITS  With  audio  mixer  and  speaker 
amplifier.  Only  $29.95. 

CWID  KITS  158  bits,  field  programmable, 
clean  audio.  Only  $59.95. 

A1 6  R  F  TIGHT  BOX  Deep  drawn  af  urn.  case 
with  tight  cover  and  no  seams,  7x8x2  inches. 
Only  $18.00. 

SCANNER  CONVERTERS  Copy  72-76, 
135-144. 240-270. 400-420,  or  806-894  MHz 
bands  on  any  scanner.  Wire*tftested  Only  $7995- 


T51  VHF  FM  EXCJTER  for  10M,  6M,  2M. 
220  MHz  or  adjacent  bands.  Z  Watts  contin- 
uous. Kits  only  $54.95. 

T451  UHF  FM  EXCITER  for  450  ham  band 
or  adjacent.  Kits  only  $64.95. 

VHF  &  UHF  LINEAR  AMPLIFIERS.  Use  on 

either  FM  or  SSB.  Power  levels  from  V0to45 
Watts  to  go  with  exciters  &  xmtg  converters. 
Kits  from  S6995. 


VHF  &  UHF  TRANSMITTING  CONVERTERS      VHF   &    UHF   RECEIVING   CONVERTERS 


For  SSB,  CWP  ATV,  FM,  etc,  Available  for  6M,  2M, 
220. 440  with  many  IF  input  ranges.  Converter  board 
kit  only  at  $79.95  (VHF)  or  $99,95  (UHF)  or  kits 
complete  with  PA  and  cabinet  as  shown. 


20  Models  cover  every  practical  rf  and  if  range  to 
listen  to  SSB,  FM.  ATV,  etc.  on  6M,  2M,  220, 440,  and 
1 10  aircraft  band.  Even  convert  weather  down  to  2M! 
Kits  from  S39.95  and  wired  units. 


VHF      &      UHF      RECEIVER 

PREAMPS.  Low  noise . 

VHF  Kits  from  27  to  300  MHz.  UHF 
Kits  from  300  to  650  MHz.  Broadband 
Kits:  20-650  MHz,  Prices  start  at 
$14.95  (VHF)  and  $18.95  (UHF).  All 
preamps  and  converters  have  noise 
figure  2dB  or  fess. 


Call  or  Write  for  FREE  CATALOG 

{Send  $2.00  or  5  IRCs  for  overseas  MAILING) 

Order  by  phone  or  mail  •  Add  $2  S  &  H  per  order 

{Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


amiromcs,  inc. 

65  Q  MOUL  RD.  •  HILTON  NY  14468 

Phone:  716-392-9430       "& 


Hamtronict   is  a  registered  trademark 


RAMSEY 

ELECTRONICS 
-*«  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a.  bunch  of  goodies  too 
good  to  bypass     hems  are  limited  so  order  today 


2575  Baird  Rd 
Penfield.  NY  14526 

716  586  3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 

MINI 

MIKE 


A  super  tx-gti  pert  or mante  FM  *  ire  • 
■ess  mike  kit'  Transmit  m  stable 
signal  up  to  300  yards  with  excep- 
tional audio  Quality  by  means  el  its 
bu>l(  in  eleclrei  mike  Kit  includes 
case.  miKe  on*off  switch,  an  ten  ma. 
battery  and  super  instructions  This 
is  the  Fines.!  unil  available 

FM-3  Km  in  95 

FM  3  Wired  and  Tested  19.95 


Color  Organ 

See  music  come 
alive1  3  djffereni 
lights  flicker  with 
music  One  lignt 
each  fur,  high 
mid-range  and 
lows  Each  mov 
virtually  adjust- 
able and  drives  up 
to  300  W  runs  on 
no  VAC 

Complete  kit, 
ML-1 

sa.ss 


Video  Modulator  KM 
CurwtjrTs  any  TV  la  v>dao  monitor    Sups* 
njbi*   lunable  ovtt  ch   4-6    Runs  on  5- 
rSV  iceapli  std  video  ugnal  Besturulon 
tnc  mjr^i'    Cdm{H#t#  *nr   VCM         f7  OS 


Ltd  Bllnky  KM 
A  great  attention  ger- 
ler  which  alternately 
nasnes  2  jumbo  LEDs 
Use  lor  name  badges 
bullous      warning 
panel  lights,  anything* 
Runs  on  3  lo  IS  volls 
Complete  hit  BL-1 
12.95 


Super  Sleuth 
A  super  sensitive  amp^- 
tier  which  will  pie*  up  3 
pin  drop  al  15  feel1  Great 
tor  monrtonng  baby  s 
room  or  as  general  pur- 
pose amplifier  Full  2  W 
rms  output  runs  On  6  lo 
15  volts,  uses  B-45  ohm 
speaker 
Complete  kit  BN  9 

15.95 


CPO-1 

Runs  on  3-12  Vdd  I  wdil 
Alarm  Audio  Oscillator 


out   1  KHZ  qood  tor  CPO 
Complete  kit  S2.95 


Call  Your  Phone  Order  in  Today 
TERMS:  Satisfaction  guaranteed  or  money 
fflunded  COD  add  $200  Minimum  order 
S6.00.  Orders  under  *  10.00  add  Si  50  Add  §*'a 
for  postage,  ins  Lira  rice,  handling,  Overseas 
add  1&%.  NY  residents  add  7%  lax 


CLOCK  KITS 

Your  old  favorites  are  her*  again.    G*er  7. 000  So4d  to  Date 
Be  one  of  the  gang  and  order  your*  today! 

Try  your  hand  at  building  the  finest  looking  clock  on  the 
market  its  satin  finish  anodtzed  aluminum  case  looks  greai 
anywhere  while  si*  4"  LED  digits  provide  a  highly  readable 
display  This  is  a  complete  kit.  no  extras  needed,  and  it  only 
takes  t-2  hours  to  assemble.  Your  choice  of  case  colors 
silver,  gofd.  black  (specify) 

Clock  kit,  12/24  hour   OC-5  $24.95 

Clock  with  10  min    ID  timer    12/24  hour,  DC-10  $29,95 

Alarm  clock,  12  hour  only,  DC-8  $29,95 

12V  DC  car  clock,  DC-7  $29.95 

For  wired  and  tested  clocks  add  $10  00  lo  kit  price 

SPECIFY  12  OH  24  HOUR  FORMAT 


FM  Wlr*f#tt  Mike  Kit 

Transmits  up  to  300'  10 
any  fm  broadcast  ra- 
dio uses  any  type  of 
mike  Huns  on  3  1q  §V  Type  FM*2 
has  added  sensitive  mike  preamp 
stage 

FM-1  kit    $3»S  FM-2kiI     $4,15 


Whisper  Light  Kit 

An  interest  cog  kit.  small  mike 
picks  up  sounds  and  convert 5 
them  to  Ught     The  loude*  the 
sound,  the  brighter  the  light 
Includes  mike,  controls  up  to 
300  W\  runs  on  HO  VAC 
Complete  kit    WL-1 
$6.95 


Tone  Decoder 

A  complete  tone  deco* 
der    on    a    single    PC 
board     Features    4QC- 
5000     Hi     adiusiabte 
range  via  20  rum  pot.  voltage  regu- 
lation   567  IC     Useful  lor  looch- 
tone   burst  detection    fsk    etc 
Can  also  be  used  as  a  stable  ion? 
encoder    Runs  on  5  10  1 2  watts 
Complete  kit.  TD-i      $5  95 


Car  Clock 

The  UN- KIT.  only  5  Milder  connection! 


H?re  %  •  super  looking  rugged  and  accural*  auto  cioca   w#ncft  ■*  *  snap  to  Dviid  and 
•nsEiii     Cor.*  movement  *  comptaffety  *wfflb»d       *©*i  «p'»  so4orr  '■  -    i 
s*>'c^et  ia*e*  about  t5  inures*   D*fpia>  *  cmgw  $f**n  <+••*•  automate  vk. 
tw-foi  p*id!&:  r     —  assures  vOu  el  *  ft'Qfti*  teaOAb**  Oipn,   SirO'  Trgr  n  « 

viTm  *ini»r>  anoOuted alummwrt1  cat*  **•£*  tan  be  attached  *,  ■-j.M^p<-.t  m^n  ui  *g  2  v?*»t] 
Up*    Oo»C*  01  S*h*e*  triac*  <y  Qoiq  ca»  iapec 


DC -3  fc  il    12  hpur  fofrnar 
DC  3  wr'ttHi  in<}  resieo 


122  « 
129  91 


Universal  Timtr  KM 

Provides  the  basic  pons  and  PC 
board  required  lo  provide  a  source 
ot  precision  hrnmo  and  pu^se 
generation  Uses  555  timer  IC  and 
includes  a  range  ot  parts  tor  most 
Itming  needs 

UT  5  Kn  S595 


Mad  Blaster  Kit 

Produces  LOUD  par  shattering  and 
attention  getting  $iren  like  sound 
Can    supply    up    lo    T5    watts    of 
qbnpKious  audio  fluni  on  6-t5  VDC 


Siren  Kit 
Produces  upward  and  downward 

wall    characteristic    of   a   police 

siren.  5  W  peak  audio  output  runs 

on    3-15    volts,    us^s    3-45    Ohm 

speaker 

Complele  kit   SM-3  S2.35 


C aland ar  Alarm  Clock 
Theclock  Ihal  sgot  it  ail   6-  5"  LEDs 
12 '24  hour,  snooze.  24  hour  alnrm  4 
year  calendar    baitery  backup   and 
lols  more     The  super  7001  chit- 
used    Si/e  5*4*2  inches    Complete 
kit    leas  CSfle  (nol  available  1 
DC-9  J14« 


Undar  Dnh  Car  Clock 

i2;3ihourciOi;*  ifl«  hrmnfit^\  pi»?iir  r.*»pVjiii,iik 
fr  ,ufmbo  HtD  \  I  PS  l^iflh  aseuricy  r  »t»»k  MUf 
I  wire  nnfj»iifi    duplfty  blanks  With  i^mtiG"   intf 
lLrp*f  "ii,'.1ii.niii    Optional  d im-me*  *  1 ...  ..n.n.   .m^ 
-n|iin>i  -I^pi*rf  ID  *rnh-i>rir    14P-F  'rvrnt 

PC  m  eiotb  «fiiri  unq  iip*i  *""  mr  h  «h 

d**  •  u  » 

*..Tit  I'l'iV-  AHf  ac*fj  fptr 


MB  1  Kit 


U95 


•O  Hz  Tim* 
»u«i*»  on  S- 14  VOC    l«»  cw>'»«  iJSflMi  t 

Tfi»  r  ah,  it  *s 


Vi0*O  Terminal 


PARTS  PARADE 


1*4  1lJ  *♦*  <y»*  *  {OnpK  le«TrpH»<  «.**■' 


-. .-  ■ 


Sv  i-pp*p  iTmc^*4j"uitT*rnr*rtabawa 

tf  t  m**c»    F)H«f  c^rof  tfifiv«<  *nd  UMaAir* 


RS-5U 


h  JI-? 


inn 

ir  *» 


IC  SPECIALS 


LINEAR 


301 

1*0 
55S 


•# 


S6S 

AAA 

3«00 


11  W 
I  ISO 

I  *s 

flOO 

ti.oo 

»I25 

to  12  00 

i  so 
»  so 
&n 
sa*s 


4011 
4013 
404e 
4049 
40*9 
451 1 

4S1S 

W39 


CMOS 


flllf 


50 

50 

$1.85 

.50 

S9.00 
$2  00 
SI  .35 
$1.7S 


READOUTS 

*  SO  3S*  rr  C  C  1  ■  >:■ 

f  i*0  be.*  SiD  $C  *  I4» 

UAfi  17  T^PTT»  JJCl      f  *a 


TRANSISTORS 


TNisaot  p**p  C*f 

?F*44D3PNf>OF 

7M441Q  HPN  C-F 

?NH0l  PhlPC-f 
anu??1!  MP»*Siii«ccm 

?NJIf»  UHF  i*f>N 
P>(M«f  Tib  NFU  *0VW 
I^.A.  Taft  PHP  «M 
M*f  102/rKSAlA 
fi*l»*,5tr>iTrtwt-H 
«aF  JtQt  J-**  f*m 


Ll^'f 


11  It « 

tattoo 

i*-H  M 

IVllMi 
*  tl  00 

M10O 

4/110* 

11H 

1/U.DB 

M1O0 

LIB 

1)4 

MUM 

•MMI 
IIP) 


TTL 


74SG0 

7447 

7475 

7490 

74196 


S    40 
$  .65 

S  .50 
t.50 

S1  35 


SPECIAL 


11C90 

10116 

7208 

7  207  A 

72t6D 

7107C 

5314 

5375AB/G 

7001 


315.00 
$  V.25 
$17.50 
$  5,50 
$21.00 
$1250 
$  2  95 
$  2  95 
$  6  50 


FERRITE  BEADS 
witti  into  *r*a  ap*c«     t*it i  oo 
$  ho4*  s*  kin  i*#m*      vii  oo 


Sockatt 

8  Pin  10  »2.00 

14  Prn  10/S2O0 

16  Pin  10  $2  00 

24  P»n  A  %2  00 

28  Fin  4  i2  00 

40  Pin  3/12,00 


Dtod*i 

5  1  VZener  ao/|1.00 

1N914  Type  50^11,00 

TKV  2Amp  1-11.00 

100V  lAmp  1S/$1.M 


25  AMP 

100V  Bridge 
$1.50  each 

Mini-Bridge  50V 

1  AMP 

2  for  $1 .00 


Reiiilor  AiVI 
Ass Ofl ment  of  Popular  values  -  'A 
watt    Cut  lead  for  PC  mounting  H" 
center     W    leads,   bag   of   300   Or 

more. 

tvso 


Switches 
Mini  toggl*  SPOT  $1  00 

fled  Pushbuttons  N  O        3.' SI  00 


3     leaidi    $  &nn\    good  lar  stnail  ton* 
%tvik«ci   alarm  ^ioc»s  ric 
5  lor  $1.00 


MM  t  ohm  Sa**k*f 

Appro ■   2  *    di*m   Hsynd 
Type  *or  radxn  mcae  etc 
3  lor  »2  00 


Crytlali 

3  579545   MH2  $1.50 

10  00000   MHZ  15.00 

5  24SS00    MHZ  $5  00 


AC  Ad*plvri 

Good  lOf  ciuckt  mcao 
Charger*, 4"  ■  10  VAC  plug 
on*  *nd 

A  5  vdc  ££  ?0  m*  tl  00 

16  vac  Id  10QmA  12  SO 

1 2  vies  350mA  tl 00 


Solid  Stale  BuJirtTt 
ftmaii   Suilfip   i*MD    hi     86    fl.9    KkMflO 
ftutout  on  S-i3  rtle  At  i0-M  m*   TTl 
CompaJiM*  tl  M 


Slug  Tuned  Colli 
Small  It©    He*   Slugs  lum^d  cod 
3iurns  10  for  $1.00 


AC  OuH*l 

Panzi  Mounl  wrfh  Leads 

4  It  00 


CAPACfTORS 

TAN1ALUM 
Dipped  EdOiv 

1.5uF25V3y$1.00 
l.fluF  25V3/S1  00 
22  uF  25V3^$1  00 


ALUMINUM 

Eledrolylu. 

1000  uF  10V  «Jdia>  |.SO 
500  u¥  70V  *imi  t» 
ISOiif  ISV  *J-al  5/11  H 
10  jF  15VRiC.Ail0/U  00 


DISK  ('I  FIAMU 
Dl    1FVV  ■U-.h      »/$1  DO 
1   1BV  TJ.J1  CM 

001    1BV  ^D  11  00 

'00  pF  20  |1  00 

o*7ioy  ntioo 


OC-0C  Conv*#l*f 
►5  *Oc  input  proC    -9  Vdc  e  30rr-M 

-Srtcp'oaucM    i<«5c^5  3Sm*  tl.» 


Z5*(  20  Turn  Tnm  Pot    ll  00 
TK    ?0  turn  Tfin  Pol    S  SO 


Ceramic  IF  Fillers 

Mini  ceramic  filters  7  hHf 

B-W.  455  kHz  Si  50  ea 


SpradM*    Jt-40  jh 
Sum*  PoivpfOPftan* 


Audio 
Preiceler 

Make  high  resolution  audio 
measurrnenta  great  for  musical 
instrument  lunmg  PL  lOnes.  etc 
Multiplies  audio  UP  m  frequency, 
selectable  k10  or  xlOO,  gives  01 
HZ  resolution  with  i  sec  gate 
lime'  High  sensitivity  of  25  mv  l 
meg  input  i  and  buj(1-»n  filtering 
gives  great  performance  Runs 
ort  3V  battery  all  CMOS 
PS-2  kit  $29.95 

PS-2  wired  $39  95 


600  MHz 
PRESCALER 


l£P^ 


Extend  the  range  of  your 
counter  to  600  MHz  Works 
vvrtfi  alt  counters  Less  than 
1 50  mv  sensitrvity  soecity  - 
10  or  -100 

Wired  tested,  PS-IB     $59.95 
Kit  PS  IB  $44  95 


30  Walt  2  mtr  PWR  AMP 

Simple  Class  C  power  amp  leal u res  8  times  power  gain  1  W  in 
for  8  out,  2  Win  for  iSout,  4Win  for30oul  Max  output  of  35  W. 
incredible  value,  complete  with  all  parts,  less  case  and  T-R  relay 
PA-1 .  30  W  pwr  amp  kit  $22.95 

TR-1.  RF  sensed  T-R  relay  kit  6,95 


MftF-23B  iransisror  as  used  in  PA  i 
a  100b  gam    iSOmriz  $11  95 


RF  actuated  re^ay  senses  RF 
(1WJ  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 
TR-1  K  '     $695 


Power  Supply  KM 

Complete      iriphe     regulated     power 

Supply  provides  variable  6  to  tfl  vqIIs  al 

200  ma  and  >5ai  1  Amp    E«c*H*nT  load 

regulation    good    fniermg   anrl  small 

sire    Le*s  irBniformers  requires  6  3V 

1  m  \  A  and  24  VCT 

Complete  h«T  PS-3LT  S6  « 


Crytsu  Microphon* 

Smalt  I'  diameter  %"  thick 
crystal  miJie  cartridge   f.75 


Coin  Connector 

Chassis  mount 

BNC  type  $1.00 


Mini  RG-174  Coa* 
10  fl.  for  $1  00 


•  Volt  Ban*rV  cilpa 

Nic*  quality  c«iP5  1  tor  1 1  do 

V'  Rubber  GrDrnmell  10  fo»  1 1  00 


Ptrta  t*0 

-1  ■■,■•.  1    Qi  choiiat    diic   up)   Ur>r    rtlitlori 

lrinjiiro**   ii*oii*i    MICA  cap*  w*i 

im    tMfl  1  r00  pci  11  08  ig   bigiMOpc^HW 


Connvclon 
6  pin  lype  gold  COnn cis  tor 
mA-tD03  car  Clock  module 
pnee  71  •■ 


Ltdt    ■  your  choice   pleai*  specify 

Mini  Red,  Jumbo  Red.  HhjTi  tnten$ity  Red  Hfuminatof  Red  l/Sl 

Mmy  Yellow  Jumbo  Velio*  J  umbo  Green  «7$T 


VaNtadsfi 
Motvo4i  MV  2209  3D  PF  H&mm*l  etc  M-BO  Pf  -  Ti^«Mt  qtaf 

Jiaacft  ot  1^1  00 


OP  AMf>  Special 
fii - FET  L  F  1 374 1  -  Direct  pin  lor  pin  74 T  compati bie  but  500  000  MEG 
input  t  super  low  SO  pa  input  current  low  power  dram 
SO  lor  only         $9.00  t0  lor  S2  00 


/SMG 
79MG 

309K 
7605 


S12S 

*1-35 
$S0 
$115 
S1.00 


Regutalori 


?ai2 

(1  00 

7fl15 

$1  00 

7905 

$1  25 

7912 

11  2S 

7915 

$1,25 

Shrink  Tubino  Nubt 

Mure  pie-c  j!  pcei  df  slunk  s./e    t     I     ■ 
s^nfk  tO  '*■"    Gr*ll  for  splices       SOi'lLOQ 


Mini  TO  92  Heal  Smk, 

Th»rmallOv  Burnt  h  lor  11  00 

To-2?0  Haat  Smht  3  lor  H  00 


Opio  Isolators  -  4N28  type 
Opto  Reflectors  -  Pholo  diode 


LEC 


H 


S  50  eat 

$1  0C  ea 


Mr»«  1  Pint 
^&-    *  f-"  iQrt^U    M  tnpa  lot  11  00 


cot 

thf*j  3  meg 


K0  oftmi  to 
Itof  II  00 
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"TOP  QUALITY  PARTS  FOR  LESS" 


It  never  fails:  Someone  calls  you  on  the  telephone  and  you  need  to  change 

phones  to  get  some  information.  You  put  the  phone  down,  go  to  another 

phone  and  give  them  the  information,  then  hang  up.  Oops!  You  forgot  to  hang 

up  the  phone  you  first  answered!  No  more  phone  calls  for  you  until  you  discover 

your  mistake!!  Or,  the  phone  rings  right  in  the  middle  of  a  serious  talk  with  your 

children,  spouse,  girl  friend,  etc.  You  have  to  lay  the  phone  down,  go  to  another  room 

to  finish  your  conversation,  leaving  your  caller  in  silence.  Or  how  many  times  has  one 

^^^       of  your  not-so-good  friends  asked  you  and  your  spouse  to  go  out  Friday  night  and  you  are 

■^^  £         sitting  there  making  all  these  weird  gestures  and  rolling  your  eyes,  etc.  Your  spouse  does 

ABl^        not  know  whether  to  pour  cold  water  on  you  or  run  screaming  into  the  street.  Well  NO  MORE 

^^^        Digital  Research  is  proud  to  announce  the  M.O.H.O.,  the  first  patented,  electronic  hold  control 

for  your  home  telephone.  Return  to  the  same  phone  or  any  phone  in  your  home  and  your  party  is 

still  there.  All  the  time  your  party  is  on  hold,  they  may  listen  to  AM.,  F.M,,  casette,  T.V,,  or  any  other  device 

you  wish  to  hook  up  to  M.O.H.O.  No  need  to  butcher  your  phone  either.  Only  two  wires  to  connect  to  your 

existing  phones.  One  wire  to  tip  and  the  other  wire  to  ring.  For  those  not  too  tefephoneically  inclined  —  one 

to  the  red  wire  and  one  to  the  green  wire.  The  M.O.H.O.  reisdes  in  an  attractive  box  approximately  6"  x  4"  x 

2'\  which  may  be  placed  anywhere.  Now  comes  the  fun  part.  You  have  just  received  M.O.H.O.  (kit  form  takes 

about  Vh  hours  to  complete).  There  are  only  two  things  to  do;  hook  the  red  and  green  wire  to  the  telephone 

and  plug  M.O.H.O.  into  A. C.  outlet.  Remember  M.O.H.O.  is  completely  legal,  patented  and  F-C.C.  approved. 

(We  provide  you  with  a  Registration  Sticker  too.)  ■,*•*    C^OO    fVC 

Kit  *>Za.aO   Complete 

(For  rotary  dial  add  $1  50  per  phone) 


Assembled  and  Tested  $37.50 


POWER  SUPPLY 
TRIPLE  OUTPUT 

25  Volts  @   18A 

5  Volts  @  8A 

15  Volts  @  1.25A 

Isolated  independent 
outputs 

Positive  or  negative 
operation 

Constant  Vottage  Regu- 
lation 

25  VoJt  line  adjustable 
with  10  turn  pot  from 
23,5  V  to  28  Volts.  120 
Volt  -  60  Hz  input  Fused  ■ 
H=3%"  W=5V  D=4PJ 


Fixed  Inductors 


,39  uh    6/1  00   12.5  uh    8/1  00 
500  uh-  Hash  Filter 

@  2  Amps    4/1  °° 


Molded  Choke 

13  uh    8/10050mh    6/1 00 

1.2  mh   8/1 00 


Precision  Hybrid 
Oscillator  Module 

Has  both  1  MHZ  and  2  MHZ 
TTL  -  outputs  — Hermeti- 
cally sealed  —Ultra  high 
stability  over  wide  temp, 
range  —originally  cost  over 
$40.00  each  —  we  made  a 
super  purchase  from  a 
major  computer  manufac- 
turer —  5  Volt  operation  - 
fits  standard  24  pin  socket- 
Manufactured  by  Motorola 
oscillator  division. 

MC6871A 


MC6A71A 

CRYSTAL  OSC 

1.0  Mm 


AA 


3/20 


w/data 


NEO  2137  by  NEC 

•  Microwave  R.F.  trans- 
istor (N.P.N.) 

•  Micromold  Package 
#37 

•  Dual  Emitter  leads 

•  FT  to  4.5  GHZ 

•  VCEO  10V-CC  20 
MA.      HFE     40-200 

•  Gain  10V-2  0MA- 
1GH2  =  14DB  Typical 

•  Very  low  noise  -  High 
gain  1.5  DB  @500 
MHZ 

•  Cleared  for  high  reli- 
ability space  appli- 
cations 

COMPARE  1  ^ 


SCOTCH  LOK 

Greal  lor  connecting  0  wire  to  an  enisling 
wire  without  stripping  Absolutely 
invaluable  in  hard  to  reach  area*  tuch  as 
under  car  daih.  inside  television  elc 
Sim  ply  put  Scotch  L  o  k  over  enslm^wife 
Insert  new  wire  to  be  connected  With  a 
standard  pair  at  pUet*  com  press  metal 
on  insulator  No  need  tor  tape  Super  neat 
installation  Once  you  use  thu  you  will 
never  go  bach  to  the  "Old"  way       ^^ 


15/1 


00 


Variable 
Inductors 

30-40  uh 
.9  uh- 1.2  uh 
11uhto20uh    / 
,25  uh. 35  uh 
85  uh-.95uh 


EIAJ#1SS98 

NEC#4981-7E 

Microwave  -  Schottky 
barrier  diode 


HP-Hot  Carrier  diodes 
5082  2835 


•       § 


c  or  6/500 


UNIVERSAL 

TIMER  KIT 

*  Adjustable  from  1  sec 
to  1  hr. 

*  Control  up  to  1  amp 
"Turn  Things  On  Or  Off" 
Kit     includes    all     parts 
necessary      to     build     this 
exciting  kit  Uses.  Children's 
TV.    programs   -   Darkroom 
exposures  -  Amateur  10  mm 
ID  er  -   Egg  Timer  -  Inter- 
mittent  Windshield   Wiper 
Absolutely  endless  uses 
Complete    kit     including 
power    supply,    p  c     board 
DPDT  relay,  and  all  parts  to 
make  timer  operational 

95 


SEE  WHA T  BILL Y  BOB  HAS  TO  SA  Y  ON  PAGE  18  OF  OUR  NEW  CA TALOG! 

Digital  Research:  Parts 

P  0  Bok  40124?  •  Garland,  T««  75040 

(214)  271  2461 
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TERMS 

Add  1  fflt'tt?  «*  P»?  t»a'w  Ordtrt  ufi4*i   IS  >ii  75  kurort  q  Nil 
C  0  D  W*  *>*pi  Viti  Mst t*i€i*d  ml  Antrim  Upm  *tf*t  U*  Set 

add  $•-  Tji  f«fe*jn  vim  iCiftadi  10 *J  iU  20*  P  S  H 


•  VISA  •  MASTERCARD  *  AMERICAN  EXPRESS  ■ 


10  METER  BASE  STATIONS 


Motorola 

C51GJB-3100A  "Compa 
stations.  60  watts.  PL,  25-30 
MHz  ,  good  working  cond 

$100.00  ea. 

plus  shipping 


V018NR  Progress  Line  6* 
uprights.  250  w watts,  25-30 
MHz,  110  VAC.  Good 
working  cond. 

$250.00  ea, 

plus  shipping 

1 0  METER  TECH  SPECIALS 

Motorola  Motracs,   U41HHT-3100 
30  Watts,  PL.  25-30  MHz.  without 
accy's. 

$45.00  ea. 

plus  shipping 


Note:    Other    Mot,,    GE, 
RCA  units  avail,  too 


SOLA  DIELECTRIC  WATTMETER  ELEMENTS 

$30.00 


plus  shipping 


I 

2009 

2029 


2  TYPES  AVAILABLE 

power 


freq 


2500W 
10W 


2-30  Mhz. 
100-250  " 


10  METER  ANTENNAS 

Magnetic  or  Trunk  Mount 

Here's  a  super  exclusive  from  us  to  you;  ASP  732 
commercial  antennas  rated  at  200  watts  private  labelled 
for  the  "Batwmg".  Marked  25-28  MHz.,  will  resonate  in 
10  Meter  range. 

only  $19.95  ea. 

plus  shipping 


ASSORTED  Vi  WATT  RESISTORS 


These  are  brand  new  sur  plus  elements  at 
nearly  half  of  catalog  price 


ANTENNA  MOUNTS 

In  case  you  don't  need  the  whole 
antenna,  here's  a  super  deal  too: 
your  choice  of  mag  or  trunk 
mount  similar  to  ASP  K220  and 
K22Vs 

only  $10.95  ea. 

plus  shipping 


New  surplus  film  carbon  type.  Values 
range  from  10  ohms  to  5  meg.  5%  &  10% 
tolerance,  A  must  for  overy  project  burlder 
Approximately  3000  pes.  per  pkg. 

$10.00 

plus  shipping 


OLD  NICADS  NEVER  DIE  ,  ,  . 
in  most  cases  at  least.  We  have  hundreds  of  used 
Motorola  Nicads  that  are  unusable  because  of  dead 
cells,  opens  strapping,  and  "poor  memory" 

Ctn.  of  10  for  $10,00 


MINIMUM 

ORDER 

$10.00 


MOTOROLA     MANUALS 

We've  got  hundreds  of  manuals  in  stock  from  old 
tube  types  to  1980  model  gear.  Send  us  your 

wants.  only  $5.00  ea. 


^BW 


7400 


lUiUI 


sn^obm 

SlVTaJlN 
SN71Q2N 
SMMOiN 
SN7104N 
SN740SN 
5N74Q6N 
5N7407N 
SMI*MN 
SN7409N 
5N741QM 
SN14UN 
5  NT*  UN 
SNM]j!N 


SNXJLTfl 

SMKLN 
SNHZtN 


SH742SN 

SN74»N 
SN7427N 
SNT421N 
SN74JON 
SN7JJ2N 
SN74J7N 
5N74XM 
SNT4J4N 
SN7440N 
SNTU1M 

S*MttN 

iNTU3S 

SW7444W 

*N*MSN 

■MMUM 


5ft745fih 

SN745JJN 

ShrMON 

SN74$4N 
SN7461A 
SN74MM 
SN7470N 


rtLSOO 
WLS01 

T4L502 
J4LSQ3 
»4LS0* 
7ILSi 
Ml.  SOB 
MLSDt 
MLStt 
MLSU 

MLSU 
XlSH 
MLSX 
74L5S 
NLSal 
HLS22 
•4LSK 
ML5J7 

.'4i_sa 

74  LSI* 
MLSJ3 
74L537 
MLS* 
MLS» 
74L54? 
MLS4f 
»*L$4a 
MLS* 
*L55l 
«L55* 


MLS?? 

*LS» 
MLStS 

mlsx 

MLSTl 


ML! 
7*LS» 


r*bud 
74502 
74SQ3 
MSiH 
7450$ 
MSM 
MSOI 

HSM 
MSli 
MSIS 


*5JB 
MSB 
-*S*C 
*55l 
WS64 
7*565 
MS  74 
74  5  W 

745112 

MS  1 13 
745114 


4J 

X 

21 
7> 


41 
ft 
*J 

s 
29 

JO 
-15 
4* 

1.10 


41 


jo 

-3D 

.a 

JO 

.» 


SNMTJN 
SMH73N 
5N74XN 

5N747SN 
5NM71N 
SM7471N 
SrV74EN 
$N?4*4h4 
SN746JN 
5N749SN 
SN7*teN 
5N74RN 
5N749QN 
SN7491N 

sivw&fi 

IjWTlHN 
4K7454M 


5.00 

.50 

.« 

Jrl 

n 

LX 

.44 


SN74KN 

liffWTN 

SN74U8IM 

5N74104N 

SNHVBN 

SNM107N 

SN74KBM 

SN  74121 N 
5N74122TM 
SMJ41J3M 
SN74I25N 
5N74125N 
5N7IU2N 
SM74LXN 
SN74ULM 

',,'4I4JN 
SMJW4N 

SNM14TN 
SN74I4IM 
5H74UOK 

SN741S1N 
5N74142N 
SPfl*l53r* 
SN74154N. 
5N.?4LBM 


149 

it 
49 

X 

J 

L4S 

.* 

H 
■» 

« 

4* 

.71 

,n 
.n 
i,a 
i.« 

L* 
LM 

■VI 

,w 

1-25 

.71 


SNHB7N 
S!VMM»N 
SN74M1N 
Slu?4Jf2N 
3N7IJUN 
5lVf4l*4N 
5M741&5N 
SM741MN 
SN74I67N 
SN74170N 
SN74172M 
SN74J73N 
SN74|HM 
SNM175N 
SN741KN 
SN741T7N 
S*iMJH*4 
SttWUthJ 
SW4lli* 
SMT4J52N 
SN74UtN 
SNNWN 
SN74L«N 
SNT4191N 
SN74192M 
SN74I9JN 
SN74WN 
SN74MSN 
SN74196N 
SN74W7N 
5N74J98N 

SNKZ21N 
SNMS1N 
SNTUJfft 
SNUOWN 


SN7<3S6.N 
SHI4JHN 
SN74357N 
SNJ43UN 

5N74BOM 
SN74JB1N 


CA10IOH 


tAXGSH 

CA3035H 
CAJBBH 


CCMOCfi 

CD*fl07 
CDiQ» 

CD4O10 

CO4012 
CCMOU 

CCMfll* 

CO40I5 

CD«01& 

C04MT 

CD401B 

CI 

CI 

CD4Q21 

ctw& 

CD4DS 

cotm 
co*oai 
ci 

CI 
C[ 
CD40S 

CD4034 
LWUJb 
CD40W 


CD-CMOS 


l,» 

CD4Q41 

Jl 

CD404? 

4* 

CD4043 

.41 

CD40M 

,39 

COiDrt 

.a 

CO4047 

49 

COtOtt 

I.H 

LD4Q49 

1.1* 

CQ4CKJ 

,51 

CDtffi) 

I.W 

COtK2 

M 

CD4053 

J9 

CCWB 

um 

C!>» 

LB 

CD405B 

l» 

CO40M 

M 

CCMOU 

H 

CE>4Qf» 

-» 

cotm 

i« 

CCHV) 

Jl 

CD4077 

.» 

CD4072 

1.49 

CO4075 

.«* 

CO407G 

I4> 

CD4&7B 

,99 

C04«l 

1.49 

CO40B2 

CD40H 

L«ft 

« 

Jl 

3.i0 

!.'■ 
,49 

J9 
1.19 
Ml 
1  11 
IB 
IB 
I  *f 

.71 

^ 

41 

.41 
J» 
.Jl 
1.39 
,56 
.19 

,19 


CD 

CI 

CD4S07 

CCM3S 

CD4S1Q 

CD451I 

CD4M? 

CD4514 

CD4515 

CD4516 

CD451I 

CD4519 

CCMUO 

CD45S 

CC4SR 

CQ4S9 

CO&I 


CD4TX) 

CD4724 
MC144D1 
MC14410 
MC144U 

MC14413 
MC14419 
UC14433 
MC1453I 
MC14SH 


Jf 
.» 
41 
.19 

i-as 

2.79 
L» 
*« 

l.B 

n 

41 
.79 

1* 

.71 

JJJ 

.79 


r  •* 

LB 

1,31 

41 

41 

.19 

M 

li 

L4 

141 
141 

.19 
L« 

.79 
1-41 


m 


IM 


.3 

74LS 

74L5192 

1.15 

.» 

J4LS1W 

LIS 

-» 

74LS% 

71 

ULSlW 

Lit 

-» 

74L5K) 

75 

74  LSI* 

Lit 

.X 

ML5» 

3 

74LS19? 

Lll 

.X 

74LSM             1 

J4LS22J 

L» 

t 

Ml_Slff7 

« 

74LS246 

L* 

X 

MLSiK 

4U 

XLS241 

L4I 

.X 

ML41U 

45 

MLSU 

Mi 

-X 

HLSUI 

49 

74L59U 

L49 

«■ 

HL4114             j 

* 

MLSU 

14 

5 

74LS12             41 

MLS246 

£5 

MLS123           L 

a 

ML5347 

i:ii 
*£ 

3 

*LSi25 
MLS1X 

i 

74LSSW 
74LS20 

.X 

ML4422 

X 

MLSSl 

41 

M|_£U3            49 

XLS2U 

-19 

41 

74LS1X 

M 

MLS25I 

3 

.X 

ML51X            49 

MLS2S* 

.X 

74L5i»                -■» 

r*LS26a 

,M 

•X 

ML  5 151                J 

I* 

74L52W 

41 

X 

74LSI53 

19 

74LS273 

':S 

.59 

ML  SIS*            1. 

8 

74LS279 

*& 

ML5I56              J 

74L52U 

.93 

.» 

MLS1S5               H'l 

7*L5?» 

,99 

.X 

MLS1S7             43 

74LS293 

-99 

f> 

MLS156             M 

74L5299 

145 

99 

MLS  166            1. 

IS 

74L5X2 

L29 

.11 

MLS  161            1. 

IS 

74LSX3 

l3 

1 

MLS3C            1. 

11 

74LSXS 

74LSX3           L 

ii 

74LSX6 

M 

,£ 

74L&X4            1. 

74LSK7 

a 

J 

74LSX2           L 

IS 

74L5X1 

44 

.4 

NUB           1. 

11 

711-5)79 

:« 

»LSH           J 

74LSXM 

LB 

4t 

ML£J»           L 

MLS375 

41 

,4§ 

74L517J 

ML53H 

41 

4f 

HLjS174 

^ 

T4LS» 

2.*9 

41 

ML51X 

« 

XLSW 

?-•* 

75 

^S.i.           2- 

X 

74LSP9 

2.*» 

41 

MLS130           1- 

11 LS* 

1,» 

M 

MU5141 

tt 

UL5f7 

^  ■  " 

M 

74S 

74S24J 

1 25 

.« 

MS24* 

L25 

,41 

745124 

.'''-■ 

74S2S1 

1,45 

.Sfi 

Tfsui 

,M 

MS253 

L,45 

M 

74S1X 

,E9 

MS2SJ 

1,X 

bO 

74S1X               J 

,19 

MS3S1 

l.» 

M 

MS  IX              J 

-7S 

msso 

79 

.« 

HSIX              1 

-X 

M52K 

3L» 

.4 

74S1X              1 

X 

MSJ1J 

145 

45 

M5I40 

,79 

Msat 

L7i 

A 

USUI              1 

X 

MS3H 

1«« 

.* 

MS153              1 

45 

lean 

4*9 

jV 

MS1S7              1 

41 

7VSX7 

14X 

n 

MSISt                  i 

.X 

749471 

1645 

IJS 

■*SiB=              2 

M 

745*73 

10.95 

JO 

MSJM                 1 

-5* 

HS472 

10.* 

-4i 

MS17S              1 

■  H 

74547V 

It* 

M 

74S1»                 3 

J§ 

MS475 

ti* 

40 

4S194             | 

.95 

74S57B 

i.» 

.71 

74S195             1 

.« 

MSH1 

5,* 

.79 

7*51*              1 

,« 

745572 

9.* 

.71 

74524*              2 

.» 

MS573 

44* 

.79 

745241              2 

.95 

7-45940 

j.]'» 

7? 

745Z4J               J 

.."j 

74S441 

LIS 

,99 

CA-LJNE, 

t\H 

CA30»N 

LIS 

Mi 

CAJOifiN 

LW 

i» 

CA30&DN         3 

.25 

CA11SH 

IX 

mi 

141 

CAXXQtH          3 

CA4X1N         2 
CAXtW        2 

DC 

CAJ140H 
CA1UAH 

145 
145 

149 

CAJBIln         1 

40 

CAMfiiN 

19 

t  H 

CAJOXjH 

JB 

caxon 

l» 

2.41 

-»1 

.91 

i« 
IJ1 

L.29 
1-41 
3.95 
2.95 
1-49 
1,79 
BV 
i  Tt 
L71 
1.79 
1-95 

1L* 
2.79 
Ml 

.75 

145 

1.95 

17J5 

LI46 

15.96 

I5.« 

7.95 

1S,95 

2.49 

145 


Sun** 


HaptBcci  tha  T«lapl>on«  Rlng*f  BaJi 
wKh  a  Salacttan  of  30  Famtlitr  tunai 


PTOJ0       WaNJask 


F«ca  unJt  »tfJ  p7*ir  anr  o7  im  tonowtnq  taami 


■  Rul«  PrlMnnli 

*  D  Canada 

•  CO*»n*l  Ouyir 

-  WHtmin^tlar  OMnwp 
«  Htnlean  Nil  DwtQB 

■  Bad 


*  Clou  Encounl#f9 

■  Happy  Hlftrnj«y 

-  Jingii  but 

■  Aula  Lang  Syr* 

-  soman  win 

*  SaHOft  Hompipt 


•  Gf&*rn.l**»B« 

•  Lor*l#l 

•  Star  S&fcfVQliKJ  B*r>ne» 
•rH3  L*monB 


■  Pomp  l  Clrcumilanc* 
«  Wiilkrti  T»l|  OMftriyf« 

■  Bir,h  Toccdti  in  O  Minor 

■  Sh»iw  »f*d  •  HilrCul 
'  Biu«  Danub*  w*m 
•  Oatihowin't  5th 
»L*  IH ri  illliln 


o  AC  A^cair 

PT030  Phone  Tunes 
AD30     AC  Adapter 


$48.95 
.$8.95 


ZQ^D  DISCRETE  LEDS 


XC9MR 

KC556G 

XC596C 

XCJ2R 
KCSJG 
XC22V 

Mviax 


.200"  rad  5/11 

.W  flrian  */»l 

.»0,h  yaliow  4/11 

.200"  cl»ir  4/51 

.200"  i«d  t'-Si 

.MC"  «rMn  4/51 

TdP"  ytllow  4/U 

.Iff -  *#fl  *Al 


MV»  .MS" 
XCJMR  ,125" 
xczoie  425" 
XC2WV  .125" 
XC526R  .IBS" 
XC525Q  ,US" 
XCS»V   .US" 

XC525C    -1*" 


reo  6/11 

rad  t-.-Vl 

grain  4/51 

yillow  4/5] 

rad  5/51 

graan  4/11 

ytHOw  4/tl 

Clur  *5: 


J00|TNj>1  Reu/Graar* 

Dirfuiad  Bi-Color  LED 
Pirt  Ma  199  100+ 


XC64V1 


,79 


69 


t*r*.    HDIV,    H"    kllPI 

RL-*      -t.3tam.or  3/11  00 


C.7\,  —  C«"i"*or»  Ar.&di 
D.D.  —  OOUDI*  Dlflrt 


DISPLAY  LEDS 


Typa 

MAM 
t*A*(  2 
MAN1 
MAM  52 

MAN  S* 
MAN  71 
MAM  72 
MAM  7* 
MAM  12 
MAW  4* 
MAMX2Q 
MAN  XX) 
MAMXtt 
MAN«» 
MAN  ttlfl 
MAN  six 
MAM  i 
MAM' 
MAN  i 
MAM  «710 
MAM6HO 
MAN  5710 
DLOJW 
□  LO307 
DLGWD 


Polar  rty 
C  A,-**d 
5x7  O.M.— rma 
C.C,-+*d 
C+A.— sraan 
C.C.— fraan 
C.A.— rad 
C.A.— rad 
C.C-— rad 
C.A.— yallow 
C.C^yallpw 
C,A— oraos* 
C.A.— oranga  i  1 
c.C- — Dr"atvga 

CrA.— oran^a 
C  A.— Draftaa^D  D 
C-A.— oranaa  i  1 
C,C— orart**— OD 
C,C— wanaa  t  I 
CA.— oranaa 
C-A — rad: — DD 
C,C.-*M-OD 
C-C-— r*a  *  1 
C.C— onnai 

■c.A— Qfinoa 
C*C— graan 


Hi 

JOB 

-12 


.M0 
XQ 

.100 
B0 

.100 

-SO 

.so 

-B0 
.400 


455 
.*» 

.no 
wo 


2-* 

4.X 

45 
41 
.75 
.75 
145 
.44 
,19 
.*» 
.99 
.91 
49 
.99 
.19 
4ft 
49 
41 

jg 
■m 

4* 
L» 
L4S 


Trpa 

DL&M7 

DL7* 
DL757 
DL7» 
DLH1 
OL747 

DLOMJ 
OLOB0 
DL31B 

FND3M 
FNOB7 
FNO900 
FMO407 

HD5P-] 
HD5P- 

varm 


C.C.  —  Cornrr>an  Crthodi 
hhd  -  Fnatit  Hand  DactiaaX 
Hi 


5052-7X7 

Ma>W0 

*N9 

LIT-1 

MOCWL0 


Poaarrty 
CA- «faari 

C 
c.C— «d 

CA-^rad 
C.A,— *ad 
C.C— rad 
C.A.— oririga 
C.C-^oranna 
C.C -rad 
CC  t  1 
C.C. 

c,c.  (FNcaaj 

C-A.  (FNDS101 
C.A— fad 
C>C— r*d 
CC  radii 
e-A.AH.D^-* 
CCAXO-rad      ** 
4*7  N  u  rna#  it  |  R  H  D}.R» 

4i7  N  u  rrw IC  ILH  D  J  .600 
CK7N*dcJ.(a4/A4?l  400 
moto  x*l«tof  Opto-laal- 
Pfiota  Xtiitor  Onto-(K5i. 


,600 

.600 

.600 
.600 
.900 
.110 
.367 
.357 
460 


.  * 
IJl 

1.41 

145 

l.4f 
1.44 

1.49 

1.4'J 
,» 

J| 

,JS 
.19 

.99 
1.5*0 
1^0 

:  1 

141 

141 

2241 

2100 

22J0 

Jl 

,C9 


Oplluily  tiol-Trlat  _     t*<    I. A 


COMPUTED  QP.ADC  CAPACITORS 


JtfD 


WVDC      FWCI 


IH 

1 

H 


H 


in 
i  « 
fa 
■  »■> 
in 

I  H 
141 
IX 
!■ 
IX 

i: 
is 


flfD 


WVPC      WKE 


II 
II 
'■ 
II 

11 


I 


IH 

IH 
*H 
1  41 

>.« 

!R 

:  e 
is 

Ml 
im 

1  Jt 
IH 

is 


MFD 


HTVDC      PHICt 


Htm 

n.DDB 
It.MO 
UNO 

uaa 

MM* 
IIIH 


"  ■ 


2D 
ID 
IB 
H 
II 
H 
B 
ll 


n 

■ 

m 

i 


rn 
i  ii 
i  ii 
in 
IX 
r« 

IB 
IM 

IP 

ra 

?  m 
ir 

4   19 

41 


t  rjTHaa  vujics  AtaajiaLl  -  Cmj.  oa 


r 


LOW  PROFILE 
(TirVr  SOCKETS 

1-Z4 25-41 5t>10fl 


8  pin  LP 

14  pin  LP 
16  pin  LP 

15  pin  LP 
SOpln  LP 
22  Pin  LP 
34  Pin  LP 
21  pm  LP 
Xpin  LP 
40  Pin  LP 


.17 
,20 
.22 
,29 
.X 
47 
.X 
.45 
M 
J3 


16 
.14 
41 
.21 

12 

47 
,44 
49 
4? 


.15 
41 
.20 
47 
.X 
45 
Jf 
.43 
45 

a 


aflatf 
TrTrrTr 


■  pin  SG 
14  pm  SC 
ItJ  pin  sa 

ll  pm  sa 

24  pin  SCi 
21  pm  SO 

X  ptn  50 
40  pm  SO 


SOLDERTAIL  (GOLD) 
STANDARD 


in 


44 

M 

.79 
1.10 
IM 
1.75 


il 
.75 

1  i» 
MO 
149 


41 
.41 
.44 
.41 
.63 
.943 
1.26 
J  .45 


T 


SOtDERTAIL 
STANDARD  (TIM 


L# 


«V49 


SO- 100 


W  pfn  5T 
16  Pin  ST 
II  Pin  ST 
J4pln  ST 
n  pin  5T 
Xpin  ST 
40  Pin  ST 


47 
.30 
.35 
■45 
* 
L» 
14ft 


,29 
.27 
42 
.41 
.11 
14J 
M* 


.29 
.JO 
.47 
41 
LIS 
I.X 


w 


WIRE  WRAP  SOCKETS 
(GOLD)  LEVEL  #3 


1-24 


ffrW 


IP- 
Wdln 
14  pm 
XPln 
U  pin 
»pln 
22  pin 
24  pin 
21  pin 
X  Pin 
40  Din 


WW 
WW 

WW 
WW 

WW 
WW 


U 

.71 

* 
Lll 
1-49 
l.X 
1,14 
2.11 
2.29 


4* 
Ml 
,71 

,77 

40 
MX 
l.X 
1.26 

1.53 
1.99 
2,09 


-41 

41 

47 

.n 

41 

.19 

1.21 
1.14. 

1.M 

1.7'J 
1.49 


1/4  WATT  RESISTOR  ASSORTMENTS  -  5% 


ASST.  1        S«« 


10  Drum    12  Ohm    X 

11  fan**!    13  onm   X 


CMvm    14  Qttm    22  Ohm 
<Mim   47  Ctrim    56  Ohm 


$1.95 


ASST.l 

laa. 

61  Cairn   U  Ohm  UP  Ohm  Of  Ohm  XB  Ohm 
140  CaimZX  Onm  JTD  Ohm  IX  Ohm  XI  Onm 

60  pea. 

$1.95 

Assr.i 

Sa*, 
6  a*, 

•lOCaimStlOhmiiOOhmlJOO*!"!        IK 
12*"-          1JK          UK          ZJK        2.7K 

BOpct- 

$1.95 

ASST,  4 

L1K           L9K           4,  IK          UK         UK 

I4H            10K             12K            UK           m 

50  pea. 

$1.95 

ASST  5       Baa. 


ASST,  6       &■■ 


55K 


27K 
4IK 


UK 
OK 


XK 
I00K 


47K 
i20K 


SO  pea. 


$1.95 


150K 
390K 


1«K 

470K 


2X1 K 
560  K 


270K 
6MK 


5*K 

I20K 


SOpca.        $1 .95 


ASST.  7       5  ii 


j  v 
2.JM 


1.1M 


L5M 

3.9M 


LIM 
4.7M 


2.2M 
S4M 


SO  pea.        $1,95 


ASST  BR 


Includes  Resistor  Ajsts,  17  {350  pes.)         $10,95  oa. 


$10.00  Mm.  Ortfar  -  US  Fitfrti  On»y 
Calif.  Ra^dantt  Add  6%  Salaa  Th 

Add  5%  p4ui  $130  inauftnea 


Spaa  SJiaat*  -  tM 
^  3H  Sand  86a1  Poaiap*  far  your 

FREE  JM2  MM  ECO  CATALOG 


HE* 


*& 


cat 


ALOg: 


ameco 


ELECTRONICS 


PHONE 

ORDERS 

WELCOME 

(415)  592  8097 


1/82 


MAIL  ORDER  ELECTRONICS  -  WORLDWIDE 

1366  SHOREWAY  ROAD,  BELMONT,  CA  04002 
PRICES  SUBJECT  TO  CHANGE 


Part  Pap, 

WXIPI 

WSEV/K1* 

7W5CPL 

7I06EV/KH* 

7I07CPL 

IIOTEV/Kil* 

71IICPL 

7117CPL 

7201IDR 

,'71SIPG 

TaXEV/KIt* 

TJOSCJPE 

fTQ6CEV/K«» 

7307  A1PD 

7207AEV/KK* 

774*1  PI 

7B9IPA 

741SIPG 

7ZBEV/K«* 

THaAiJI 

izxcui 

72JIOfPI 

7217  W « 

72J4CUI 

TWlPL 

7226AUL 

7226AEV/KI1* 

7240UE 

7242IJA 

7Z50UE 

7WUE 

7555IPA 

7U6IPD 

JlllBCPA 

7U2SCPA 

7121BCPA 

7H1CCPE 

H41CCPD 


«0CPA 

■OXCCPv 

loaiccPc 

I211CPA 

C12CPA 


Function 

CMOS  Pradato*  Tl 

scopwatcn  cTiia.  kTl 

}H  Digit  A/D  {LCD  Of  t-al 

ic,  Circu»i  Board.  Dttpiay 

M  Ofglt  A/'D  {LED  Otlwa) 

IC.  CEreuit  Hoard,  CMipiay 

jv,  Digit  A/D  LCD  Dli.  HLJD. 

Ji*V  Digit  A/D  LED  Oil.  HLD. 

LOW  Xittary  Volt  Indicator 

CMOS  LED  510pt*ltoh/Tlmar 

StPdwilcFi  Cnip,  XTL 

Tana  Oanarator 

To na  QanaratPr  Chip.  XTL 

OKlllatOr  Control  Hi" 

Fraq.  Cpuntar  CMp.  KTL 

Savan  Dacada  COunlar 

Croc*  GanantOr 

4  Func.  CMOS  Stopwatch  CKT 

4  Func.  StOpwitcn  Cmb,  XTL 

5-Dltlt  Unl*-  Countar  C-A- 

I  Otgn  Fraq.  Cauntar  CA. 

a-DUIl  Fmaq-  Countar  C-C- 

4- Digit  LED  Up/DOwn  C0uM*r 

l-OHirl  LMwi  LED  Ortwa 

LCD  4Vi  DhgiT  Up  Countgr  ORl 

6-DlgM  Univ.  Counter 

1  Function  Countar  Ctilp,  XTL 

CMOS  QEn  PrOg.  Tlm»r/Countflr 

CMOS  Dlv|da-by-25fli  RC  Tlmar 

CMOS  BCD  PTOfl.  Tlmar/CPuntar 

CMOS  &CD  Prog,  Tlmar/Countgr 

CMOS  55S  Tlmar  ft  PlhJ 

CMOS  S»  Tlmaf  (14  pin) 

CMOS  Dp  Amp  Cornp«rator 

CMOS  OP  Amp  Eat.  CnT. 

CMOS  Dull  DP  Amp  Cwn»- 

CMOS  Trf  Op  Amp  Camp. 

CMOS  Quad  OP  Amp  Coma, 

CMOS  Quad  Op  Ame  Comp. 

Voltaga  Cairartar 

WiMform  G»n«f  nor 

Monolithic  Lrfua-rltnrnhc  Amp 

54ppm  64 n2 — GAP  volt  Raf 

Volt  ftaf/lndl-cal&r 

VoltftaT/lridjcator^^^^^ 


14.51 
M45 

JAM 
X.95 
1S.X 
29,15 
15,95 
174ft 

2,26 
12.* 
14.41 

514 
12.95 

11.91 
1741 


HJi 
2145 
32JK 


■icx 
74C02 
74C04 
74C09 

■'4  CIO 

74C16 

?4C?0 
7IC30 
XC43 
7IC41 
74CI1 
XCH 
f*Ci 
r*GK 

mcm 

MC10 


1 


m 

M 
M 

,71 

Lll 

4* 


IB 
EX 


74C 


74C95 

74  C  Iff? 
74  C 151 
74C154 
74C157 
HC160 
'4C151 
74CJ52 
74C163J 
74CX4 
74CI73 
MCJ74 
7*C115 
74C3S2 
XCU5 

nam 


1,59 
L99 
2-95 
L» 
2.26 
149 
140 
1,44 
149 
141 
149 

a 


:  9t 


74C221 
7*C2« 
74C244 
74CJ73 
74C374 
MC401 
14C903 
74C9I1 
74C112 
74C915 
14C9I7 
HC922 
74C«3 

ncaa 


•oCH 


LHGBC2CN 

LMI1CLH 

LH0070-DH 

TU371CP 

TL072CP 

TL0J4CN 

LH0D52CD 

TL06ZCP 

TLflMCN 

L.H0094CO 

LMJDOH 

LMX1CM 

LMJD2H 

LMJ64H 

LMS6H 

LM»7CfM 

UMQGXC74 

LMX1H 

..■•■a** 

LM310CN 

LMU4VCN 

LMJI2H 

LM1I7MP 

LM317T 

LM517K 

LMj|*CN 

LM31IM 

LM32QK-6 

LM320K-15 

LM3WK-15 

LM32gT4 

LM3»T-12 

LM32&T-1S 

LM53K 

LMJ24N 


UM151N 

LMU4Z 

LMJXZ 

LM3X2 

LMJ37T 

LMI37MP 

LM3»K 

LMJJ9N 

LM340K-5 

1.M3AOK-12 

LM34DK-15 


4  50 

415 

.79 

I.X 

2,41 

35.90 

1. 11 

24* 

K40 

4* 

a 

LffJ 

IH 
19 
-« 
LSI 
145 
LA 

.10 
2*9 

L  15 
1.7* 
1,96 
145 
1.16 
l.X 
1.X 
LX 
145 
14* 
1.25 
54* 


LIS 
14* 


LX 
14* 
L  15 
6.45 
45 
IX 
1-35 
l.X 


LINEAR 


LMJA0T-5 

LMXOT-12 

LM1XT-U 

LM141P4 

LM341P-12 

LM  34  If -15 

LM3A2P-: 

LMJ42P-I2 

LM34JP-1!; 

LM344N 

LMXOK 

LFX1N 

LFJ53N 

LFX5M 

LFX5N 


:  X 

l.B 
l.X 
.X 
.75 
,7| 
.54 
49 
4ft 
14 

i.n 


LMJ5*N 
LMJXN 

LMJT2N 
LMI77N 
LMX0N 

LMX1N 

LM3C1M 

LM354N 

LM366N-J 

LM»7N 

LM319N 

LM392N 

LFXfN 

LM49IH 

TL4HCN 

TL455CP 
NQ13A 

MC5WA 

NE5HH 

NESiOH 
NE544M 


LW 
1.10 

LX 
4.a> 

14* 
2,45 
L2* 
14* 
1.79 
145 
1.29 
1,4* 
LX 
.H 
440 
9.00 
44* 
LX 
(-00 
4.15 
IX 


MES95V 
LM566N 

NE564IM 
LM555N 

LM566CN 

LWATV 

NLS70N 


4.45 

Lift 

4* 
.11 
Lll 
1.21 
146 
LS 
4.M 


LMTTfiVI 
LM703CN 

LMfflN 
LM710N 
LM711N 

LM721N 
LM73JIV 
LM7XN 
LM741CN 

MC174ISCG 
LM747N 

LM74JN 
LMKJ14IV 

LMUUN 
LMUXCN 


LMi*alN 
LM1495M 
LMjafV 


LMunr4 
LM;l73h 
LM1577H4> 
LMJ451N 

LMlWrjN 

LM2002T 

LM2H77P 

LM2B79P 

LM249&P-1 

LMllflN 

LMX40N 

LM3WSCN 


.X 
41 
49 

.X 

d 

I.  DO 
1,11 

,» 
LOO 

45 

41 
2,75 
IJ* 

45 
14* 

14* 

LX 
1-9* 
4,49 
'-,.*> 
LX 
1,20 


LM4114N 

LMX15T4 

uMJBi6rm 

RC44XN 

RC4JS1MB 

RC4J.HTK 

PC4JJ6TK 

LM45EBA 

ICLJOXB 

LMD059M 

LM1X00M 

751XN 

.75*50  N 

75451CM 

75452 


.75 

■41 

.09 

.26 

.26 

,95 

,19 

l.ft 

1-1* 

>* 

;« 

145 

14* 

195 


6.41 

14* 

4-rt 

1.24 

1. 4» 

I  96 

M 

.X 

*9 


CAPACITOR  CORNER 


SO  VOLT  CERAMIC  DISC  CAPACITORS 


vaiu* 
10  pf 
22  pr 

47DT 
MOO* 

2a  p* 

4Xpr 


14     1041    lOO* 

JO      M      J* 


45 
I 

M 
M 


;* 


14     10-51  **** 

■01      -«      4* 


.is 


J7 
.12 


JOimf 
.g0l2rnf 

.0547m  i 
Mltnt 


tOQ  VOLT  MYLAR  FILM  CAP  AC  (TORS 


-14 

.14 
12 


10 
.11 

.10 
10 


0^ 
.07 


,(Em' 
,p47mr 
Jmr 
,22ml 


.11 
41 
47 


.11 

1? 

.23. 

J7 


1 

S 


u 

.17 
.22 


+20%  DIPPED  TANTALUMS  (Solid I  CAPACITORS 


.1/36  V 
.  15/35 V 

22/XV 
.33/3SV 

47/BV 
46/3SV 
14/»V 


.X 
.» 

.X 


.34 
.34 

,34 


X      .X 


.29 

a 

.25 
49 
44 
,24 
,24 


i.l/XV 

2.2/XV 

3, 3/25  V 

4, 7/25  V 

6.6/25V 

U/2SV 

22/iV 


.41 
41 

M  .47 

,63  ,66 

.74  -64 

l.X  145 

■  n  -W 


.IT  ,29 
45  ,34 
47 
.41 
6* 
4* 
V. 


■- 


MINI.  ALUMII4UM  ELECTROLVTtC  CAFACitORS 

Axial  141  isoHan  «o-t-    Radial         141  irx-ax  soo+ 

47/50V  .16  14  .10      I   42JHV            ,15      41        12 

L0/5OV  .14  .1*  .12  4TA5V           .X>      -W        U 

L1/50V  .11  U  Jl  14/XV             J5      45 

4.7/5V  45  .1*  41  LA«V 

KVBV  -11  4*  .11  j-G/SK 

KVSOV  44  .15  12  4  7/XV 

Zt/SV  -1*  •»  Q  4. 7/25  V 

22/50V  4*  20  H  4.7/lflV 

4T/Z5V  .26  2J  41  10/16  V 

47/SflV  .24  4  -23  10/35V 

I05/25V  .26  ,24  22  10.AOV 

JoSflOV  .41  4J  -14  47/SOV 

220/26  V  .X  ,X  ,U  100/16  V 

220^0  V  .44  .49  .41  100/35V 

470/26V  .54  -«  .45  105/S5V 

100&/16V  74  .W  «l  StP/lfiV 

22O0/16V  49  .»  69  47Q/»V 


.147 

-14 

li 

J7 

-IS 

44 

16 

-13 

42 

.16 

,14 

-U 

J.7 

16 

15 

33 

1 

16 

44 

.U 

.17 

J? 

.4 

46 

.11 

-21 

.17 

.14 

45 

.23 

41 

.37 

.34 

3L 

.25 

.21 

19 

.X 

.ii 

47 

•*Set?  L/sr  o'  AQverfrsers  on  page  730 
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•DEALER 
^DIRECTORY 


Fhornii  AZ 

Tla?  S*.«ilh»oJ  i  nxaJl  pfrjgtvstvr  cwtmi-imca- 
t*on»  cOfBpuiv  vtfKtonK  Kntwind,  Icom, 
1  M»u ,  M  FT .  bk  \\  A.sTrL*i,  Lmm,  Cu&hcnfl. 
Hv  (.amr  BrAn.n1  and  mcnr  Wuuld  like  1o 
•rfhT  ?>mil  Pm**r  (^nmunicabnru  Ckurp..  J&4o 
Wt»l  tlameiback  Hd..  Phwni*  A/  K501S, 
241  W«u. 


Culver  City  CA 

Jon'*  EJectimia,  3019  Sepufrtda  Ettvd  .  Cufcer 
Oh  CA  90230.  3MCMW03  Tracks.  4ft&  1886  San 
[>ir^k  Call  is  lur  a  bnt  qutrt*. 


FtmLarui  CA 

tlumptae  lutes  ICOM.  DenTtA*t,  Ttn-Trj 
Mit«|t!t.  Cubic,  Lunar,  ii***  4AIKJ  rkrtfittuc 
|.r.Mluits  |nr  huH*yW,  terhnioNfi.  c^jjeri- 
fflcnter,  Alii."  tlH  ratlin.,  lundin^illt-  J  imlana 
hWlrtaiics.  fifiSh  Sii-ria  Ave,,,  I'oiiiaju  CA 
01X13.  822-7711). 


S*n  Diego  CA 


Wt  buy  and  jdl  Surahs  Anm  Navy  Etc* 
tm«a>  aisuTmrilttaCvaMjtenal  What  tin  yr>u 
win)  to  seEP  Wntr  Un  catalogur  Bactimic- 
town.  Inn  .  44tVTlh  At«u*.  PC  Bm  3046,  San 
Lfe«B  CA  91112.  232-9379. 


San  lose  CA 

SAN  FRANCISCO  BAY  AREA 

HutrobrfrwriV  hami;  tuns,  >>f  nfw  mid  toed 
Hunt ' Computer  vrnr  acid  rompfiiK'Hta  Serving 
Hams  airier  \rF&  \VC  sperialiw  in  ICOM, 
K1AI.  Miner,  Cnmplfnfttt  We  thin  w-orld 
wide  Tefe-Cewn  KWimnicv,  15400  Union 
A^rtwaf.  San  fur  CA  05124,  377-4479. 


Sin  Jose  CA 

Ba>  ami  i  nrwrsS  AltiattuJ  Aadki  attiff-  So*  fie 
i ii*<l  A  matrur  Akdlit  *ai»  fc  tp*t  VV  f  lealurr 
kmumtd,  ICOM,  Ajdrn,  Yanu*  Tet»-T«e, 
Smitu  &  mans  nmrr  Shiver  RadJa.  Inc.,  137S 
So.  HiuupiTiAvi-.,SaiiJ[MeCA9512.SJ)1^1103r 


Denver  CO 

EicjHttnieotCT*!  [>afadisrt  fclrrtromc  and 
mcvhanlnl  cnrrijKjwtJifci  fur  nanp  tin  pimple, 
audio  people,  barn,  mbpt  buudrn.  oprn- 
ovntm  Open  iu  davv  a  »«t4-  Caarwav  Her- 
lm»  Corp..  2839  W  44*  A™..  Drmer  CO 
40211.  45S-5444 


Miami  FL 


Amateur  Radi»  (Jciitrr.  hu 
thtl    Aniateut"    Nliar    lf*30H 

Ammimt,    Miami    hi.   !{H1J7, 

520335. 


"fArrv  tin  rig  fuf 
2805  !s.E,  2nd 
573-mi,  TWX 


Smyrna  GA 


Km  \mir  Kenwood.  Yatsu.  [COM.  Draft*  and 
athrf  aoulrur  mrd»,  trifl*  |Q  w  io  Bfitt'i 
Ttttt-Wav  EUdkt,  250b  V  Atlanta  Hd..  Sim  ma 
CA  M0§0,  432-SOW- 


PrestcmlD 

Pmv  WB7BY/.  Iiu  the  Largal  Stdcfc  o|  Ania 
U-ijf  Ge&T  in  the  IrilirliUHinlaJn  Wis1  and  thf 
ile-nt  Pnce.  Call  me  For  all  vmif  hflfti  need*, 
Hm  LHatributiiiji,   7S  So.   Stall:.   Proton  ID 
83SKI,  K»24m30. 


Terrc  Haute  IN 

\t*u  bmm  hradnuartefi.  located  m  thar  heart  m 
tfar  nuchnes-t  Hwanrr  DertJMoitt.  Inc..  #9 
Meadow*  Center.  Ft)  Bat  3300.  Trrrr  Haute 
IS  4?Mttk  234-1 4Mi 


Littleton  MA 

l  hi-  lijtni  store  ol  H.t'..  vmi  ran  reJ\  on.  Kcrt 
-m^I  ICOM.  WIImiil,  Vaesu.  Offitrnn,  KLM 
ani|w,  BfirW  vvrjtdit^  6c  wan"  rmflt'n ,  WIiIvLIlt 
radar  det«.,t(Kv  Brart-at,  Rt-vient^ .  anlt-nnasbi. 
Uiwn.  Wikmt  HiwtJtr,  GAVI  TLL^COM 
Inc.  CiMnmunkau>Mk]  At  EkctrmiMs.  fi75  Great 
Rd  .  Rl   119.  Ijnki™  MA  0L4EO.  4fltVJO*0 


Hucbon  NH 

Nr*  KnidanJS  [>r>iTit«it(iTarfd  AutNi^vnJ  S?t 
iht  Cenlcr  Stu  all  Major  Amateur  I  .nits  Tufts 
HadKp  Hkctnaiici.,  Inc..  61  Low*U  Bcmi,  Hud- 
«mNH030SL.  SA^SOGS. 


Ann  Arbor  MI 

5«  lw  for  pn nine's  like  Ien-Tect  H  L  Drake. 
DcnHon  and  mam  mnrr.  Onen  Monday 
through  Stttinta.  0830  to  173u  WB8VCB. 
WBfiCXO.  WDW>KN  and  WllBF  ta-hind  the 
counter  Puichaae  Radio Supplv.  327  t.  Hoover 
A%*. .  Aw  Arhor  Ml  4* JfM  6rJM6K, 


Charlotte  NC 

H\-Cain     C'^ibK    CtMiiin      Antnaaa 
Sfuriite.    Wthao,    W2AL  W2VS     BAW 
I'ai l«<»m.  N>e  \  .kniii..  K.|«rtTm.  MH,  B*h  CO. 
Artt  .  Ameco,  Callhtuiik  Service,  Sain  Sew  & 
Rafurbbtwd     HoaitvTroitk^    1217   Pbtw. 

Charlutte  St   3H20S.  334-7074. 


Somerset  NJ 

Nfs*  Jerseys  ortls  Jailurv  JulWmiJ  IC(JM 
and  ^  \F_Sl  distrilnili  n  I-ari^>  irisviifirry  ti  iar* 
and  used  sjhijI  Mm  I  mnvn  branda  in  vtuiV 
inplete  »crvlcf  and:  lardiiif^  Radius 
I  nliroited.  1719  latlon  Avenue.  PO  Bat  347, 
Sf  «873.  46»-45!» 


Amsterdam  NY 
UPSTATE  NEW  YORK 

KiTiuwd,    KTtVM,   Drake.   ]iltw  man>    cHhei 
1 1 Mr-.  Aniiiteui  Di'ali-r  hn  M<.fT  [iSscai11!  Adirmr- 

ilac-k  Hjidiu  supiils .  Ine,,  ISo  Wnl  Miiin  Mnri 
AuiMerdam  SV  1 211  in   M2-fma 


Central  NY 

Arnaleur  radio  <hatd«  i."  <i  display  madr  to  your 
^vr-ificatiiuib— calbsifiB-  pi*4w>.  ■wards  or 
fpecial  oiden.  High  r^ualitv  la»t  «mice,  kr* 
or***  A&M  HoodcraJt.  313  N.  MadwmSt, 
P  f>   Bo.  243.  Rome  ST  13440.  337-5M3- 


S^Tacuse-Rcjme-Utica  NY 

hmUirnig:  Kenwood,  Yae&u,  H.'lM.  Drake, 
Ten  -Tec,  Swan  DcnTron,  Alplip.  RuUii,  Mt"]. 
|iin|M),  Am 1 1 in,  KI.M,  H>  Uuln,  VJuslty. 
I  *rv  ri,  CusN  r.ili.  Mustier.  Mini  PrmlueLS  Vim 
vsnii'l  In-  divi[i[MPtnU,d  wish  rijiiijUlkrtit'-servire, 
Badh>  World.  Chaiiia  Counts  Airutirt-Termi' 
nal  Building   OiiAajn  NY  114-H.  337-0203 


Columbus  OH 

The  biBPt  and  I***  Ham  Store  in  thr  nudHt^or 
featuring  ijtiahrv  Kenwood  pruducts  with 
*  *  irking  diiplas*  We  sell  *mi\  thr  be*t 
Amhurixed  Krnwond  Service  Inivenal 
ArnalciiT  Radio  Inc..  I2S»  Aida  Dr.. 
RrinaldifaurK  iCnlumhus]  OH  430GH. 
HtMi-42fi7, 


Sc  run  tan  FA 

It  (>\i  Bicd.  CiahCrafl,  Befknian,  Fluke, 
Ifrvri,  Hu>llrr  Antenna  ^pvuhsts.  Aitron. 
nil.  Beidffl.  W2AI  W;\V  I  l>K  AEA. 
Vitrrnpiei-  Haiti- kr^.  CEST  Ar-nphrTfd,  Son\ 
r  4imhi .'Couner.  BiH  Amrcn,  Shun-  l*Rut 
kiectruruD.  1 1 12  Crandiw«  V  .  ScfUllun  FA 
lASOe,  343-2124. 


Houston  TX 

KqMriitkefiti-T  s  jiarddiael  KJoti runic  and  tra-- 
i  Iijilju  aJ  cnM\pitriimt&  lur  rjimnutei  fmipli . 
rtiidin  |«^f|ilf.  Iiu,i cis,  robot  builders,  dperi 
OH'nh'rv.  Open  UtR  ilav*.  a  ssttk  (-atessav  Eke- 
tronia  Ijm  +  8932  Oarkcrert.  HuuMon  TX 
77063.  978-6S7S. 


San  Antonio  TX 

2  Ml  itrvxe  thop  Call  Der. 
USFSF  SdhufC  Antenna  Special obr  A^anti. 
ABfen,  Bird.  H%fMn,  Standard,  Vibfigpka. 
Midland,  Henr\,  CudiCraft,  Dieleclni 
Hu%ikr  1CUM  MFJ.  \>e.  Shore.  Cubk. 
leni^i,  TfTI-Tw  and  ottic^s  Appliance  * 
l.4|Liipi]u.Tit  f  ii. .  Inc.,  2317  Vance  laekvni 
Hnad,  San  Aumnin  TX  7S213,  734-77W3. 


Vienna  VA 

The  \\a.d]fni(iim  iiielrnpulitaTi  inn'k  Wndin^ 
supplier  of  ihr.  late**  in  Amateui  RmiIkj  and  T-- ■ 
h^uipmrnt  On  *our  nrat  tnp  td  the  Satron'f 
Capital,  rtnti  bt,  and  as  ih.  EkctnaiK  Eouiip- 
mrfnlank.  tnc    SlRMiDSl  ST  .  Vienna  \  A 


Casper  \W 

Sers  ni|(  W\i-nuiin  Hanv»  with  lot*  %&  Rood  stnH 
like  CidlU'il.  JEiteima  parts,  spn^uih  and 
hat^iiiL.  Willy  and  LprrV  Dean  I  mil*?  >thj  In 
drop  in  aoytliTH!,  liudto  Activilv,  SJ1  W  .  Collins 
Dr..  Casper  WY  H2H01.  237-53J4S. 

DEALERS 

Y"t*r  company  name  and  manage 
can  contain  up  ta25v*nrd&fftref&lit-' 
tie  as.  sfio#  yearly  (prej>aidj.  or  SI 5 
per  month  (prepaid  quarterly}.  No 
mi Tiii on  oj  mail-order  business  or 
area  code  permitted.  Directory  fpxf, 
and  payment  must  reach  us  60  day  & 
in  advance  of  publication*  For  ex- 
ample, advertising  for  the  March 
'82  iviue  must  he  in  out  Imnds  by 
January  l<ttT  Mail  to  73  Magazine, 
Peterborough  SH  Q345S  ATTS: 
Xancy  Ciampa. 


PROPAGATION 


J.  H>  Nelson 
4  Plymouth  Or, 
Whiting  NJ  08759 


EASTERN    UNITED    STATES    TO: 


GMT; 


«       02       H       K       Oil 


10 


tl       14        "7        iB        m       17 


ARGENTINA 


ALASKA 


AUSTRALIA 


2JA 


CANAL  IOhf 


tNGLAiaB 


HAWAII 


^^ 


INDIA 


JAPAN 


MEK3C0 


PHIUfHNt'S 


W6HTO  HJCO 


SOuTti  ArntCA 


USS.n 


WEST  COAST 


-. 


14 


il 


1*A 


JA 


21 


J± 


•4 


th 


2ft 


■A 


7A_ZM 


M 


JlL 


7ft 


72 


7B 


m 


JB 


J2. 


7 
JR 


7B 


L 


7B 


Z_L 


7 


EB 


ja 


/B 


zs 


^II 


JE 


1^L_I 


JB 


7B 


1^-Z 


M 


ja 


"."- 


JB 


la 


M 


01 


a 


'4 


■4 


-Li 


*4 


ii 


14 


21A 


Jat 


JM 


ii 


14A 


J& 


2ta 


J*A 


21A 


21A 


il 


14 


7B 


ilA 


21A 


Z1A.21A 


2 la   Itt     7B 


AA 


2TA 


21 


21A 


T4A 


.21 


_m 


7B 


2JA. 


21A 


21A 


2J 


11A 
21  21A 


21A 


U 


>im 


JB 


71! 


2M 


-iiij 


21 


7A 


2IA 


m 


14 


I4A 


2B.J1 


2f 


21 


ja 


'4 


14A 


21 !   7ft      7_    7       7       7       ?     Ill   2i|2iA|2tA  31A 


CENTRAL    UNITED    STATES    TO 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL  ION* 


HAWAII 


INDIA 


JATAN 


MEXICQ 


PHILIPPINES 


PUEflTQ  RICO 


SOUTH  AFRICA 


U.  S.  £.  B 


-21 


21 


2JA 


^1 


Ja 


Zta 


Tt 


21rt 


i£ 


2JA 


.il 


1A 


14 


H 


J& 


14 


Jh 


14 


11 


JA 


ja 


JA 


IB 


m 


jA,_m 


_za 


JB 


m 


si. 


JA 


JB 


1 


U 


7B 


7:._i 


ja 


.1 


JB 


JL 


JB 


7B 


JB 


Jfi 


7B 


7A 


14 


7IJ,    7B 


J^ 


14     21 


JB 


TB 


JB 


JLA 


14 


7Ii 


11 


JB 


14 


I4A 


1-; 


14 


Ji 


21 


21A 


2JA 


' 


^4 


Ii 


2JA 


2JA 


UA 


JA 


21A 


il 


21A 


:^ 


14 


3B 


7B 


21A 


21A 


21A 


21 


21A 


JLL 


21 A 


11 


21A 


'Tt 


n 


21A 


JB 


21A 


21 


7B     7B 


2JA 


21A 


iJA 


21 


7B 


21A 


m 


14 


21 


11 


14A 


14A 


■'H 


WESTERN    UNITED    STATES    TO 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL  ZONE 


ENGLAND 


HAWAII 


INDIA 


JAPAN 


UEXICO 


PHUimNtS 


PUEHTTj  A  ICO 


SOUTH  AFRICA 


USSR 


£AST  COA51 


2TA 


21 


2JA 


21 


JB 


21A 


14E 


2JA 


21 


21A 


21 


141 


Jfi 


21 


U 


ii 


21 


14 


14 


J! 


Ii 


14 


14 


11 


14 


J 


7A 


•u_ 


1*^1 


7A 


14 


Jfi 


:-; 


7 


7B: 


JB 


Jl 7 


7A 


7B 


~E 


JB 


JB 


7B 


7B 


J 


JB 


2B 


7B 


7B 


JB 


J 


7B 


JB 


U 


JB 


14 


/a      7A 


_il 


7S 


Tfi 


j_^i 


ZB 


14 


li 

!4 


JB 


14A 


1A 


21 


21 


14 


JA 


14 


-ii 


14 


2l;2lA 


2\ 


21 


21A 


lii 


21 


JB 


E1A  21A.I 
2l|21A 


21 A 


14B 


2  1A 


2E.JZM 


11 


.  21 


21A  21A 


Z1& 


^^ 


14 


2J 


21A 


JB 


JB 


21A 


21 


JCB 


21A  2lJl-2lxi 


2TA 


JB 


21ft 


JB 


2ta 


14A 


2JA 


14A 


JB, 


First  letter  =  day  waves  Second  =  night  waves 
A  =  Next  higher  frequency  may  also  be  useful 
B  =  Difficult  circuit  this  period  F  =  Fair  G  =  Good 
P   ■   Poor  •    =   Chance  of  solar  flares;  #  =  of  aurora 


SUN 


MON 


January 

TUE  WED THU 


FHI 


G/F 


QfQ 


4       5 


G/G 


tl 


GJG 


18 

G/F  G/F  * 


GrG 


12 


G/F ' 


19 


6       17 


SAT 


1        2 

G/G  G/F 


8       9 


G/F 


13 


F/F 


20 


GrG 


G/G 


G/G 


14      15 


F/F 


F/F 


21      22 


G/F 


G/G 


a«  25     26 


G/G 


G/G 


F/F 


27 


G/G 


F/P* 


16 


G/F 
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THE  EVOLUTION  OF  A  CHAMPION ! 

FT-101ZD  Mk  III 


The  FT-101ZD  Mk  111  is  the  latest  chapter  in  the  success  story  of  the  FT-1Q1  line. 
Armed  with  new  audio  filtering  for  even  better  selectivity,  the  FT-101ZD  now 
includes  provision  for  an  optional  FM  or  AM  unit.  Compare  features  and  you'll  see 
why  active  operators  everywhere  are  upgrading  to  Yaesu! 


Variable  IF  Bandwidth 

Using  two  8*pole  filters  in  the  IF,  Yaesu's  pioneering  variable  band- 
width system  provides  continuous  control  over  the  width  of  tfte  IF 
passfcand  —  from  2.4  kHz  down  to  300  Hz  —  without  the  short- 
comings of  single-filter  IF  shift  schemes.  No  need  to  buy  separate 
filters  for  1 .8  kHz,  1 .5  kHz,  etc. 

Improved  Receiver  Selectivity 

Mew  on  the  FT-1Q1ZD  Mk  III  is  a  high-performance  audio  peak/notch 
filter.  Usettie  peak  filter  for  single-signal  CW  reception,  or  choose  the 
notch  filter  for  nulling  out  annoying  carriers  or  interfering  CW  signals. 
In  the  CW  mode,  you  can  choose  between  the  2,4  kHz  SSS  fitter  and 
an  optional  CW  fitter  (600  or  350  Hz)  from  the  mode  switch. 

Diode  Ring  Front  End 

The  FT-1Q1ZD  now  sports  a  high-level  diode  ring  mixer  in  the  front 
end,  This  type  of  mixer,  well  known  for  its  strong  signal  performance, 
ts  your  assurance  of  maximum  protection  from  intermod  problems  on 
today's  crowded  bands. 

WARC  Bands  Factory  Installed 

The  FT-101ZO  Mk  III  comes  equipped  with  factory  installation  of  the 
new  10,  18,  and  24  MHz  bands  recently  assigned  to  the  Amateur 
Service  at  WARC,  In  the  meantime,  use  the  10  MHz  band  for  monitor- 
ing of  WWVI 

RF  Speech  Processor 

Not  an  additional-cost  option,  the  FT-1Q1ZD  RF  speech  processor 
provides  a  significant  increase  in  average  SS8  power  output,  for 
added  punch  in  those  heavy  OX  pile-ups.  The  optimum  processor 
(evel  is  easily  set  via  a  front  panel  control. 


Worldwide  Power  Capability 

Every  FT- 101 ZD  comes  equipped  with  a  multi-tap  power  transformer, 
which  can  be  easily  modified  from  the  stock  1 1 7  VAC  to  100/1 10/200/ 
220/234  VAC  in  minutes.  A  DC-DC  converter  is  available  as  an  option 
for  mobile  or  battery  operation. 

Convenience  Features 

Designed  fundamentally  as  a  high-performance  S5B  and  CW  trans- 
ceiver, the  FT-101ZD  includes  built-in  VOX,  CW  sidetone,  semi- 
break-in  T/R  control  on  CW,  slow-fast- off  AGC  selection,  level 
controls  for  the  noise  blanker  and  speech  processor,  and  offset  tuning 
for  both  transmit  and  receive.  The  Mk  III  optional  FM  unit  may  be  used 
for  10  meter  FM  operation,  or  choose  the  optional  AM  unit  for  WWV 
reception  or  VHF  AM  work  through  a  transverter  (AM  and  FM  units 
may  not  both  be  installed  in  a  single  transceiver). 

Fun  Line  of  Accessories 

See  your  Yaesu  dealer  for  a  demonstration  of  the  top  performance 
accessories  for  the  FT-101ZD.  such  as  the  FV-101Z  External  VFO, 
SP-901P  Speaker/Patch,  YR-901  CW/RTTY  Reader,  FC-902  Antenna 
Tuner,  and  the  FTV-901R  VKF/UHF  Transverter.  Watch  for  the 
upcoming  FV-1G1DM  Digital  Memory  VFO.  with  keyboard  frequency 
entry  and  scanning  in  10  Hz  steps! 

Nationwide  Service  Network 

During  the  warranty  period,  the  Authorized  Yaesu  Dealer  from  whom 
you  purchased  your  equipment  provides  prompt  attention  to  your 
warranty  needs.  For  long-term  servicing  after  the  warranty  period, 
Yaesu  is  proud  to  maintain  two  fully-equipped  service  centers,  one  in 
Cincinnati  for  our  Eastern  customers  and  one  in  the  Los  Angeles  area 
for  those  on  the  West  Coast. 


Note:  A  limited  quantity  of  the  earlier  FT-101ZD  (with  AM  as  standard  feature)  is  still  available.  See  your  Yaesu  dealer.  FT-1Q1ZD  Mk 
designates  transceivers  bearing  serial  #240001  and  up,  with  APF/Notch  filter  built  in  and  AM/FM  units  optional. 
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autopatch  UP/ DOWN  microphone  version- 


Miniaturized,  5  memories,  memory/band  scan 


The  TR-7730  is  an  incredibly  compact, 
reasonably  priced,  25- watt ,  2- meter  FM 
mobile  transceiver  with  five  memories, 
memory  scan,  automatic  band  scan,  and 
other  convenient  operating  features.  The 
TR-7730  is  available  in  two  variations: 
a  16 -key  autopatch  UP/ DOWN  microphone 
(MC-461  version,  and  a  basic  UP/DOWN 
microphone  version. 

TR-7730  FEATURES: 

•  Smallest  ever  Kenwood  mobile 
Measures  only  5-3/4  Inches  wide, 

2  Inches  high,  and  7-3/4  inches  deep,  and 
weighs  only  3,3  pounds.  Mounts  even  In 
the  smallest  subcornpact  car,  and  is  an 
Ideal  combination  with  the  equally  com- 
pact TH-8400  synthesized  70-crn  FM 
mobile  transceiver. 

•  25  watts  RF  output  power 

HL  LOW  power  switch  selects  25- W  or 
5-W  outpu 


-  Five  memories 
May  be  operated  in  simplex  mode  or 
repealer  mode  with  the  transmit  fre- 
quency offset  ±600  kHz.  The  fifth 
memory  stores  both  receive  and  transmit 
frequency  independently,  to  allow  opera- 
tion on  repeaters  with  nonstandard  splits. 
Memory  backup  terminal  on  rear  panel. 

■  Memory  scan 

Automatically  locks  on  busv  memory 
channel  and  resumes  when  signal 
disappears  or  when  SCAN  switch  is 
pushed.  Scan  HOLD  or  microphone  PTT 
switch  cancels  scan, 

■  Automatic  band  scan 

Scans  entire  band  in  5  kHz  or  10  kHz 
steps  and  locks  on  busy  channel.  Scan 
resumes  when  signal  disappears  or  when 
SCAN  switch  is  pushed,  Scan  I IOLD  or 
microphone  PTT  switch  cancels  scan. 

*  Extended  frequency  coverage 

Covers  143.900-148.995  MHz  in 
switch  able  5-kHz  or  10  kHz  steps. 

♦  UP/ DOWN  frequency  control  from 
microphone 

Manual  UP  DOWN  scan  of  entire  band  in 


Synthesized  70-cm  FM  mobile  rig 


TR-84QO 

•  Synthesized  coverage  of  440-450  MHz 
Covers  upper  10  M3  70-ctn  band  in 
25-kHz  steps,  wiih  two  VFCK 

•  Offset  switch 

For  ±5  MHz  transmit  offset  on  both  VFOs 
and  four  of  five  memories,  as  well  as 
simplex  operation.  Fifth  memory  allows 
any  other  offset  by  memorizing  receive 
and  transmit  frequencies  independently, 

■  DTMF  autopatch  terminal 
On  rear  panel  for  connecting  DTMF 
(dual-tone  multlfrequencyl  touch  pad  [for 


accessing  luiopatehes)  or  other  tone- 
signalling  tic  vice. 

HI/LOW  RF  output  power  switch 
Selects  10  watts  or  1  wait  output. 
Virtually  same  size  as  TR-7730 
Perfect  companion  for  TR-7730  in 
a  compact  mobile  arrangement. 
Other  features  similar  to  TR-7730 
Five  memories,  memory  scan,  automatic 
band  scan  (In  25-kHz  steps),  UP/DOWN 
manual  scan,  four- digit  LED  receive 
frequency  display  [also  shows  transmit 
frequency  in  memory  5).  S/RF  bar  meter 
and  LED  Indicators,  tone  switch,  and 
same  optional  accessories. 


5  kHz  or  10  kHz  steps  Is  possible  when 
using  either  autopatch  or  basic  UP:' DOWN 
microphone  versions. 

•  Offset  switch 

Allows  VFO  and  four  of  five  memory 
frequencies  to  be  offset  ±600  kHz  for 
repeater  access  or  simplex. 

•  Four-digit  LED  frequency  display 

Indicates  receive  and  transmit  frequency. 

■  S/RF  bar  meter  and  LED  indicators 

Bar  meter  of  multicolor  LEDs  shows  S  RF 
levels.  Other  LEDs  indicate  BUSY,  ON 
AIR.  and  REPEATER  offset. 

•  Tone  switch 

Optional  accessories: 
MC-46  16  key  autopatch  UP/DOWN 

microphone 

SP-40  compact  mobile  speaker 
KPS-7  fixed-station  power  supply 

More  information  on  the  TR-7730  and 
TR-8400  is  available  from  all  authorized 
dealers  of  Trio-Kenwood  Communications 
1111  West  Walnut  Street 
Compton,  California  90220 
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